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This work is intended for a hand book for the Marine 
Board of Examination, and will commend itself to those 
desirous of making themselves thoroughly competent 
to pass the Local Marine Boards. It contains the ques- 
tions and exercises in Navigation and Seamanship 
requisite for the different grades in the profession ; also 
Rules of the Road, Examination in Steam for Com- 
manders and First Officers of Ocean Steamers; the 
importance of every navigator thoroughly understand- 
ing the Laws of Storms, and some few general rules 
given for hurricane latitudes. It contains instruction 
for the young officer in stowing cargoes, with the 
questions for the same; questions in regard to laws of 
shipping, charter parties, bills of lading, bottomry 
bonds, etc.; instructions in the use of the barometer, 
thermometer, hydrometer, and other instruments, and 
explanations of the different terms used in navigation 
and nautical astronomy, with a general sketch of the 
requirements necessary for a master or mate, and a 
series of lectures on navigation. ‘The whole carefully 
considered and compiled, by 


Cart, E. THompson. 
Boston Nautical Academy. 
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The demand for the Hand Book to the Local Marine 
Board Examination, (which has passed through two 
editions,) and the universal approval it has met with 
from officers and others, has induced me to prepare a 
third edition, and to add to it a Key to the different 
examinations, and also one to the Questions, on Steam. 
This edition has been carefully revised, and several 
errors of the printer have been-corrected ; other lectures 
have been added, which will enhance the value of the 
work; and in these it has been my endeavor so to ex- 
plain navigation that practical seamen may be led, step 
by step, to the entire understanding of this branch of 
their profession. Officers and others can now make 
themselves thoroughly competent to pass the Local’ 
Marine Boards. 

In regard to the Questions on Navigation it has been 
thought sufficient to give only the answers, thereby 
leaving the student to do something for himself by 
working them out. And if properly and accurately 
worked out, the answers should not deviate, in any 
case, more than 30” from those given, as such difference 
may arise from the dip, and refraction tables, which the 
student may use. And it must be distinctly understood 
that an accurate knowledge of time is essentially requisite ; 
without which no question in nautical astronomy can be 
correctly solved. 


EXAMINATION OF MASTERS AND MATES 


OF 
FOREIGN-GOING AND HOME-TRADE PASSENGER SHIPS 


AND 


EXAMINATION IN STEAM FOR OFFICERS, 


Under the Provisions of a Bill now before the Senate and House of Rep- 
resentatives of the United States in Congress assembled. H. R. 947. 


‘No foreign-going ship, or home-trade passenger 
ship, can obtain a clearance, or legally proceed to sea, 
from any port in the United States, unless the master 
thereof, and in case of a foreign-going ship, the first 
and second mates or only mate, (as the case may be,) 
and in the case of a home-trade passenger ship, the 
first and only mate, (as the case may be,) have obtained 
and possess valid certificates, either of competency or 
service, appropriate to their several stations in such 
ship, or of a higher grade; and no ship of one hundred 
tons burden and upwards can legally proceed to sea 
unless at least one officer, besides the master, has ob- 
tained and possesses a valid certificate of mate, or of a 
higher grade. And every person who, having been 
engaged to serve as master, or as first or second or only 
mate, of any foreign-going ship, or as master, or first or 
only mate, of a home-trade passenger ship, goes to sea 
as such master or mate, without being at the time 
entitled to and possessed of such certificate as the act 
requires, or any one who shall employ any person as 
master, or first, second, or only mate, of any foreign- 
going ship, or as master, or first or only mate of any 


home-trade passenger ship, without ascertaining that he 
is at the time entitled to and possessed of such certifi- 
cate, for each offence incurs a penalty not exceeding one 
thousand dollars.” 

Src. 6. ‘Every certificate of competency for a foreign 
going ship shall entitle the holder thereof to go to sea 
in the corresponding grade, in a home-trade, passenger, 
or coasting ship; but no certificate for a home-trade, pas- 
senger, or coasting ship shall entitle the holder thereof to 
go to sea as master or mate of a foreign-going ship.” 


ee 


Qualifications for Certificates of Competency for Foreign- 
Going Ships, 


A SECON DsaM ATE: 
IN NAVIGATION. 


‘He must write a legible hand and understand the 
first four rules of arithmetic; and he must also be able 
to keep a log, correct the courses steered, for variation 
and leeway; find the difference of latitude and longi- 
tude therefrom; be able to correct the sun’s declination, 
and find his latitude by meridian altitude of the sun. 
He must understand the use of the quadrant, and be 
able to observe with it and read off the arc.” 


IN SEAMANSHIP. 


“He must give satisfactory answers as to the rigging 
and unrigging of ships, stowing of holds, etc., measur- 
ing log and lead lines, be conversant with the Rules of 
the Road as regards both steamers and sailing vessels 
and the lights carried by them.” 


AON BR SLO MCA Bi 
IN NAVIGATION. 


“In addition to the qualifications required of a 
second mate, he must be able to work course and dis- 
tance by Mercator’s method; be able to observe and 
calculate the amplitude and azimuth of the sun, and 
find the variation of the compass therefrom. He must 
know how to lay off the place of the ship on the chart, 
both by cross-bearings and by latitude and longitude ; 
to find his longitude by the chronometer, and be able to 
use and adjust the sextant, and find the errors of the 
instrument.” 


IN SEAMANSHIP. 


‘¢ In addition to what is required of a second mate he 
must know how to moor and unmoor, and to keep a 
clear anchor, stow anchors, etc.; shift large spars and 
sails, manage a ship in stormy weather, take in and 
make sail, step masts, etc., get cargo in and out, espe- 
cially heavy weights, anchors, etc.” 


A MASTER 


‘““Must have passed through the grades of mate, and 
in addition to the qualifications of a first mate he must 
be able to find the latitude and longitude by the moon 
and planets; the method of determining local errors of 
the compass; will be required to enter and discharge 
at the custom house; have a knowledge of the nature 
of a bottomry, invoices, charter party, ship’s accounts, 
etc. etc.” 


g 
AN EXTRA FIRST-CLASS MASTER. 


This examination is for such officers as wish to prove 
their superior qualifications, and is intended for com- 
manders of first-class passenger ships and steamers. 


IN NAVIGATION. 


“In addition to the qualifications of master he will 
be required to work double altitudes, circum-meridian 
altitudes, lunars both by sun and stars, and be able to 
calculate the altitudes,and work Sumner’s method. He 
must also be acquainted with the laws of storms.” 


IN SEAMANSHIP. 


The extra examination will consist of heaving a ship 
down for repairs in case of accident befalling her 
abroad; to get in lower masts or any other heavy 
weights; explain the various evolutions of working 
ship; club-hauling off lee shore, and such operations 
of a like nature as the Examiners may consider ne- 
cessary. 


Qualifications for Certificates for Coasting or Home-Trade 
Passenger Vessels, 


A MATE 


‘“‘ Must write a legible hand and understand the first 
four rules of arithmetic; he must know and understand 
the Rules of the Road; keep a log; be able to take 
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bearings by compass, also cross-bearings ; prick off the 
ship’s course on the chart; and he must know how to 
mark the lead and log lines, and use the same.” 


A MASTER. 


“Tn addition to the qualifications required for a 
mate, must be capable of navigating a vessel along any 
coast; he will be required to lay off on the chart the 
course and distance he has run along shore from head- 
land to headland, and correct these courses for leeway 
and variation; also to give the bearings of these head- 
lands and lights; when the course should be altered, 
either to clear any danger or to adapt it to the coast; 
he must also understand how to make his soundings 
according to the state of the tide.” 


GENERAL RULES AS TO EXAMINATION AND FEES. 


os 


“Candidates may be allowed to work out the various 
problems, or they may be required to write out the ex- 
amination, as the Local Marine Boards may decide.” 


FEES. 


‘For certificate of master, - - - $10 00 
For certificate of mate, - - - ” - 5 00 


Which fees will constitute a fund for defraying the 


expenses of such examinations.” 
9» 


- 


10 
ANY ONE 


“Who has been one year in possession of a mate’s 
or master’s certificate may pass an extra examination, 
and receive an extra certificate in exchange for his 
former one, by the payment of three dollars.” 

And “should an applicant be examined for a higher 
rank, and fail, but pass an examination of a lower 
grade, he can receive a certificate accordingly, but no 
part of the fee will be returned.” 


And “any person who shall make, or assist, or pro- 
yp | 


cure to be made, any false representation for the pur- 
pose of obtaining for himself, or for any other person, 
a certificate of competency, or who shall fraudulently 
alter, or assist, or procure to be fraudulently altered, 
any such certificate, or who shall make use of any such 
certificate, which is forged, altered, cancelled, or sus- 
pended, or who shall fraudently lend his certificate, or 


allow the same to be used by any other person, shall,, 


for every such offence, be deemed guilty of a misde- 
meanor, and be punished, on conviction, by fine or 
imprisonment.” ) 

And “ every applicant for examination must furnish 
satisfactory evidence of his sobriety, experience, ability, and 
general good conduct on shipboard.” 

And “whenever any master or mate shall prove sat- 
isfactorily to any board of examiners that he has, with- 
out fault on his part, lost or been deprived of any 
certificate already granted to him, a copy of the certifi- 
cate to which he may be entitled shall be made out and 
delivered to him upon the payment of a fee of two 
dollars.” 


iis 
EXAMINATION OF MASTERS AND MATES. 


As these examinations will be made compulsory, it 
will be very advantageous for officers, and those wish- 
ing to become so, to employ their leisure hours, when 
in port, in the acquirement of the knowledge necessary 
to enable them to pass their examinations. Masters, 
mates, and junior officers, are therefore strongly urged 
to attend the Boston Nautical School to obtain this 
necessary instruction, so as to enable them to pass with 


credit to themselves and honor to the craft. 


A MASTER'S DUTIES 
IN RELATION TO PASSENGERS. 


“The master must see to it personally that his pas- 
sengers have reasonable food, comforts, necessaries, 
and kindness. And in respect to females the law 
extends still further, and includes an implied stipula- 
tion against obscenity, immodesty, and a wanton dis- 
regard of feelings.” 


OFFICERS. 


«A master may remove either of his officers from 
duty for gross negligence and disobedience, or for 
incapacity; but the causes of removal must be strong 
and evident,— more so in the case of the chief mate 
than any other officer. Nothing but evident unfitness, 
or gross and repeated misconduct, will justify the 
master in turning a person forward who shipped in 
another capacity, such as mate, carpenter, steward or 
cook, etc.” 


12 
CREW. 


«The master of every vessel of the United States 
bound on a foreign voyage, and all coasting vessels of 
fifty tons burden, must make a contract in writing 
(shipping articles,) with each seaman and officer, spe- 
cifying the voyage, terms, etc.; and in default thereof 
shall forfeit twenty dollars for every case, and shall pay 
every such seaman the highest rate of wages out of 
port.” 


DOCUMENTS. 


‘“‘Tt is the duty of the master to take to sea with him 
a certified copy of the list of his crew, and shipping 
articles. If going ona foreign voyage, a certificate of 
registry, a passport, sea letter, bill of health, general 
clearance, clearing. manifest, bill of lading, charter 
party, Gf one is given,) invoices, and log book. On 
entering at the custom house the master is required to 
have.a manifest, list of passengers and crew, and also 
of all the remaining sea stores; and on arriving at a 
foreign port must deposit with the consul his register, 
sea letter, and passport, which will be returned to him 
by the consul upon his obtaining a clearance.” 
_ “Qn returning to the United States he must deliver 
to the collector a list of his passengers, names, age, sex, 
occupation, and country to which they belong; must 
have manifest of cargo made out, and ready to deliver 
to any officer of the customs who may come on board 
within four leagues of the coast. And any master 
refusing to exhibit his manifest or deliver a copy of the 
same to the boarding officer, or inform him of the true 
destination of the vessel, forfeits five hundred dollars. 
He must also deposit all his letters at the post office, 
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except such as are directed to the owner or consignee 
of the vessel, before entering his cargo; and if he 
breaks bulk before depositing his letters he forfeits one 
hundred dollars for each offence. He must report 
himself to the collector within twenty-four hours. 
Should he attempt to leave port without entry he for- 
feits four hundred dollars.” 

“And the master is bound to observe the revenue 
laws of whatever country he may be in. And he has 
not, like the seaman, a lien on the ship for his wages, 
but must proceed against the owner personally for any 
such debt. ‘The power of procuring loans or advances 
upon a bottomry bond is one of the most delicate 
powers entrusted to the master, and one which he 
cannot exercise except under peculiar circumstances. 
And he can only hypothecate the ship, (that is, give a 


_bottomry bond,) in a foreign port, in the absence of the 


owners ; and he should always consult the owners, if 
he can do so without any great loss of time, before 
attempting to raise money upon bottomry. And if a 
master cannot supply the wants of the vessel, either 
upon the credit of the owners, or by hypothecating the 
ship, he may then sell a part of the cargo or hypothe- 
cate the whole.” 

A master should enter a general protest, to be ex- 
tended on afterwards, immediately after arriving in port. 
This protest should be against all losses, damages, and 
misfortunes which may happen to the vessel or cargo in 
the course of the voyage. And should he be driven by 
stress of weather out of the regular course of the 
voyage, he is bound to enter his protest at the first port 
he may arrive at; and all protests must be made within 
twenty-four hours after his arrival in port. And should 
he find that the ship or cargo had sustained damage he 
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can then extend his general protest and take out a writ 
of survey within twenty-four hours, which must be 
given to one of the port surveyors, who will examine 
the stowage, and who must see the hatches opened 
before the bulk is broken, otherwise the ship will be 
accountable for the damaged goods. 


A MATE'S DUTIES. 


In case of absence, incapacity, or death of the cap- 
tain, the command and responsibility devolves on the 
mate, for marine law recognizes the first officer of a 
ship as second captain, competent in all respects to take 
his place in case of accident to the first captain. It is 
therefore of the utmost importance that every vessel 
should have on board a mate having sufficient practical 
knowledge of navigation and seamanship to take com- 


mand in case of necessity; and under the new regula- | 


tions any vessel sailing foreign without such a mate will 
not be deemed sea-worthy. Should the master become 
incompetent during the voyage, or insane, or otherwise 
incapable of discharging the duties of his office, it is 
the duty of the mate to assume the command of the 
vessel; but to justify the mate in taking command the 
master must be clearly incompetent to discharge his 
duties, as in case of sickness or becoming insane, etc. 
The duty of the mate is to attend to the taking in 
and delivery of the cargo. While at sea he superin- 
tends the work and sailing of the vessel; and his 
orders must be promptly obeyed by the crew, as if 
coming from the master. And it is his duty to keep 
the log book, and allow no one to make an entry therein 
but himself, which log must be a correct and minute 
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journal of the voyage, containing everything of local 
interest to his owners and underwriters ; it should con- 
tain an accurate account of the ship’s course, with a 
short history of every occurrence during the voyage, as 
these statements in the log book are of the utmost 
importance in settling questions of general average, 
- insurance, salvage, and other controversies. 


A SEAMAN’S DUTIES. 


The seaman engages for the faithful performance of 
the service for which he contracted. ‘The master has 
the power of punishing the seaman for negligence, or 
disorderly or disobedient conduct. ‘* But he must also 
treat his seaman with decency and kindness, and protect 
him against abuse or ill-treatment of his officers. And 
if any master shall, from malice, hatred, or revenge, or 
without cause, beat, wound, or imprison any one of his 
crew, or withhold from him suitable food and nourish- 
ment, he shall be punished by a fine not exceeding one 
thousand dollars.” “And any seaman, after having 
signed the shipping articles and received his advance, 
if he then refuses to proceed on the voyage the captain 
or owner may have such seaman committed to the 
common jail, there to remain till he shall have paid 
double the amount of his advanced wages and the 
reasonable costs of committal.” And when the ship is 
at sea it is no excuse for the refusal of a seaman to do 
his duty that she was unseaworthy when she sailed. 
‘‘ He is bound in such case to perform his duty faithfully 
and diligently; and in time of peril to exert himself to 
the utmost to save both the ship and the cargo. Nor 
can he refuse to proceed to sea from a dislike to the 
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master, or because a new master has been appointed. 
During the voyage he must render a prompt obedience 
to the lawful commands of the master, and he must 
conduct himself in an orderly and respectful manner. 
And in port, should he absent himself without leave, he 
forfeits three days’ pay for every day’s absence; and if 
absent more than forty-eight hours at one time it is 
deemed desertion, and is punished by a forfeiture of all 
his wages then due.” 

‘Tf shipping articles are not signed by a seaman for 
a voyage he may leave the ship at any time, and claim 
the highest wages out of port.” | 

‘And any person harboring or secreting a seaman 
belonging to any vessel, knowing him to belong thereto, 
he shall pay ten dollars for every day he harbors or 
secretes such seaman. And no sum exceeding one 
dollar can be recovered from any seaman for debt con- 
tracted while he belongs to any vessel.” And seamen 
are bound to take care of the vessel and assist in the, 
stowage and delivery of the cargo, at the several ports 
described in the shipping articles. Nor is the duty of 
the seaman finished when the vessel has arrived at 
home. He must assist in discharging the cargo unless 
there is an express or implied agreement; but when it 
is an established custom of the port to discharge the 
seamen before unlading the vessel, they are not bound 
to remain unless directed to do so by the captain. 

‘‘No seaman can be confined in prison in a foreign 
port except in extreme cases, and when the proper cor- 
rection cannot be effectual on board. Nor are his 
wages forfeited by imprisonment.” 

‘‘And when a seaman ships for a particular duty, and 
is found to be unqualified for that duty, the master can 
put him to a different service, and deduct from his wages. 
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Thus the seaman will see that the Jaw requires him to 
conduct himself in an orderly and honest manner, to be 
diligent in his duty, and obedient to all the lawful com- 
mands of the master.” 


EMIGRANT PASSENGER LAW. 


‘* No master of any vessel owned by a citizen of the 
United States, or by a citizen of any foreign country, 
shall take on board such vessel, at any foreign port or 
place, a greater number of passengers than in the pro- 
portion of one to every two tons of such vessel, com- 
puting two children, over one and under eight years of 
age, as one passenger. 

And the space appropriated for the use of passengers 
shall not be occupied by stores or other goods; and no 
passenger shall be carried upon any deck where the 
height or distance between decks is less than six feet. 

And any master who shall take on board any greater 
number of passengers than in the proportion aforesaid 
shall be deemed guilty of a misdemeanor, and upon 
conviction shall, for each passenger taken beyond the 
limit, be fined the sum of fifty dollars and imprisoned 
not exceeding six months. And no vessel shall have 
more than two tiers of berths, and the berths shall be 
well constructed, and separated from each other by 
partitions, and shall be six feet in length and at least 
two in width; and each berth shall be occupied by no 
more than one passenger; but double berths, of twice 
the above width, may be constructed, to be occupied by 
no more than two persons, either a man and wife or 
woman and two children; and shall there be any viola- 
tion of this section, the master of the vessel and the 
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18 
owners shall forfeit and pay the sum of five dollars for 
each passenger on board. 

And the captain is authorized to maintain good disci- 
pline and such habits of cleanliness among the passen- 
gers as will tend to the preservation and promotion of 
health ; and he shall cause such regulations as he may 
adopt for this purpose to be posted up, before sailing, 
on board, and shall keep the same posted during the 
voyage; and it is also his duty to cause the apartments 
occupied by such passengers to be kept clean and ina 
healthy state. And he shall also deliver to the collector 
a passenger manifest, and designate the age, sex, and 
occupation of said passengers, and the part of the vessel 
occupied by each during the voyage, and the country to 
which they severally belong; he must also state what 
number have died on the voyage; which manifest must 
be sworn to by the master in the same manner as the 
manifest of the cargo.” 


LAWS OF STORMS. 


The object of the following remarks on revolving 
storms is to exhibit the importance of gaining such 
knowledge of the laws of storms that the commander of 
a vessel may know instinctively what part of a cyclone 
he may be in; and for this nothing more is requisite than 
that he possess a competent knowledge of the bearing 
of the centre from the ship, as determined by. the direc- 
tion of the wind, and the result of the hauling of the 
wind, with or against the sun, as indicating on which 
side of the axis line he may be placed,—the axis line 
coinciding with the path of the centre. With this 
knowledge, and the barometer, a commander may de- 


ity, 


termine with perfect accuracy on which tack to heave 
too so as to draw out of the storm. 

There are several published works on this important 
subject, the most noted of which is Reid’s Law of 
Storms, which should be in the possession of every ship 
master and every officer. In this article I purpose only 
to give an outline of the laws that govern storms, and 
the navigator will find in the work I mention all the 
information and instruction requisite for him to know, 
and which will be of great importance to him. 

The primary idea of a cyclone is that of a vast body 
of air in a state of rotation, more or less rapid. This 
- rotation appears to be immediately connected with the 

rotation of the earth, or rather with the apparent course 
of the sun in the heavens, arising from the earth’s 
rotation on its axis. ‘The rotation of the air around the 
axis of the cyclone, producing the hurricane wind, is 
always contrary to or against the apparent course of 
the sun; and as the apparent course of the sun is 
reversed in the opposite hemispheres, so the rotation of 
the air in the cyclone is in opposite directions on either 
side of the equator. Thus a very simple rule is de- 
ducible from these interesting facts. In the northern - 
hemisphere the cyclone rotates in a direction contrary 
to that in which the hands of a clock move, but in the 
southern hemisphere the rotation coincides with the 
hands. ‘This whirling of the air in a cyclone enables us 
to characterize certain portions of the storm by certain 
hurricane winds. Thus in the northern hemisphere the 
northern margin of the storm always exhibits an easterly 
wind, the eastern margin a southerly wind, the southern 
margin a westerly wind, and the western margin a north- 
erly wind. This arrangement of the winds in a hurri- 
cane will conduct us to a very simple rule for determin- 
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ing the position of a vessel in a cyclone, and, as a 
consequence, the bearing of the centre of the storm 
from the ship. From the easterly wind in the northern 
hemisphere the centre will bear south, or eight points, 
reckoned in the same direction as the apparent course 
of the sun: an easterly wind characterizing the north- 
ern margin. From a northerly wind the centre will 
bear east, from a westerly wind it will bear north, from 
a southerly wind, west. Thus the direction of the wind 
only in a revolving storm will announce to the com- 
mander of the vessel two very important points: his 
exact position in the cyclone, and the bearing of its 
centre from his ship; and the same simple and plain 
rule holds good in the southern hemisphere. From an 
easterly wind the centre of the storm bears zorth, or 
eight points, reckoned in the same direction as the 
apparent course of the sun,—the sun rising in the 
east, culminating in the north, and setting in the west. 
From a southerly wind the centre bears east; from a: 
westerly, south; and from a northerly, west. These 
bearings are precisely the reverse of those in the north- 
ern hemisphere ; but as the apparent motion of the sun 
is also reversed, the rule is applicable to both hemi- 
spheres: That the centre of a revolving storm bears 
eight points from the direction of the wind at the ship, 
reckoned with the apparent course of the sun. 

As a vessel approaches a storm a dense, dark wall or 
bank of clouds appears to advance and draw down 
closely upon the ship, so that she becomes involved ; 
and they present so appalling an aspect, they appear to 
be so close to the vessel, and so solid in their structure, 
that a commander may almost fancy he can, from the 
vessel, put his hand upon them. And when the ship 
approaches so near the cyclone as to experience the 
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effect of the outward gyration, the weather becomes still 
more significant ; the proper wind of the hurricane, gen- 
erally characterized as stormy and squally, carries over 
the vessel portions of the great bank of clouds peculiar 
to the storm; these portions are torn into rags and 
shreds, while the bank still marks the locality of the 
cyclone. From this point a run-of a few hours toward 
the centre will generally involve a ship in an impetuous 
’ and terrific hurricane. Frequently, a short time before 
one of these visitants bursts on the ship, the sky pre- 
sents a lurid, threatening aspect, the atmosphere be- 
comes oppressive and sultry, the clouds vary from a 
deep and angry red to a peculiar heavy olive. In such 
cases the cyclones are very destructive. A rule of con- 
siderable importance In manceuvering a vessel, when 
overtaken by a storm of a revolving character, in the 
northern hemisphere, is, if the ship receive the wind 
on her port side, her head is directed more or less 
towards the centre of the cyclone; but if she receive it 
on her starboard side, her head is turned away from the 
centre. These facts readily indicate the means to be 
adopted, either to retire to or beyond the margin of the 
storm, or to draw from the centre when lying too. 

The barometer is an invaluable instrument in a cy- 
clone. It announces to the commander his approach to 
the vicinity of a revolving storm; it advises him of his 
plunging into its vortex; it acquaints him with his 
recess from the centre; and by carefully noticing its 
indications he may avoid the disastrous consequences of 
a hurricane,—for the laws of its oscillations in a cy- 
clone are distinctly marked. | 

And he who watches his barometer watches his ship. 
For when the first half of a storm passes a ship the 
barometer will fall, and when the succeeding half 
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passes it the barometer will rise. In keeping just 
within the verge of a storm, the barometer is of signal 
benefit, as by keeping it as high as possible, without 
losing the cyclone winds, the vessel will be kept just 
within the margin; and in whatever position the ship 
may be, the rising of the mercury announces that the 
first half has passed. - 

The hurricane season generally sets in, in the Nou 
Atlantic, as the sun is leaving the tropic of Cancer, 
shortly after the summer solstice, and continues until he 
has passed to some distance south of the equator. ‘The 
cyclone months are July, August, September, and Octo- 
ber ; also November and December. During the month 
of July hurricanes are rare in the part of the Atlantic 
navigated by vessels bound to Europe, but in the months 
of August and September the tracks of most ships lie 
in the district where the paths of the centres of cy- 
clones are most numerous. 

A very interesting writer, speaking of ocean storms; 
truly says that 


‘¢Qne of the most fearful things in nature is a storm upon 
the ocean. Only during an earthquake is human strength 
more utterly set at naught. Upon the land there is compara- 
tive security, even during the severest gales; while on the 
ocean only a few planks intervene between life and death. 
While the earthquake, however, is disastrous chiefly in a limited 
region, the wind flies on its career of destruction over the whole 
vast expanse of waters on the globe; and a far greater number 
of the earth’s inhabitants have a dread of storms upon the sea 
than of those who fear the throes of the earthquake. Single 
earthquakes have destroyed more lives than any single hurri- 
cane upon the ocean was ever known to, as the great Sicilian 
earthquake of 1693, by which one hundred thousand persons 
lost their lives; or the two earthquakes which occurred at 
Antioch in the years 526 and 612, which together destroyed 
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three hundred thousand persons; but the aggregate loss of life 
by gales at sea is much larger, — earthquakes are so infrequent 
and storms so common and disastrous. In the spring of 1866 
there might have been seen at a single view, from the heights 
near Plymouth, England, twenty-two ship-wrecked vessels, and 
this after a storm which, though severe, was but trifling com- 
pared with some gales which pass over tropical regions. In 
the great hurricane of 1780, which began at Barbadoes and 
swept across the whole breadth of the North Atlantic, fifty sail 
were driven ashore at the Bermudas, two line-of-battle ships 
went down at sea, and upwards of twenty thousand persons 
lost their lives on the land. In the gale of August, 1782, 
three thousand lives were lost at sea. In October, 1864, a 
fearful gale swept over the Bay of Bengal, all the ships in the 
harbor at Calcutta were swept from their moorings, and the 
loss of life and property was very great. A vast wave swept 
for miles over the surrounding country, and whole villages with 
their inhabitants were engulfed. Fifty thousand souls, it is 
believed, perished in this fearful hurricane. The tornado which 
swept over the West India Islands, a few months ago, is 
another mournful illustration of the terrific power of the wind. 

‘¢ The laws which seem to govern these cyclonic storms are 
treated in a very interesting manner by a recent writer in 
Temple Bar. ‘The regions chiefly infested by them are the 
West Indies, the southern part of the Indian Ocean, the Bay 
of Bengal, and the China seas. Lach has its special hurricane 
season. In the West Indies cyclones happen principally in 
August and September, when the southeast monsoons are at 
their height. At the same season the African southwesterly 
monsoons are blowing. Accordingly there are two sets of 
winds, both blowing heavily and steadily from the Atlantic, 
disturbing the atmospheric equilibrium, and thus in all proba- 
bility generating the great West India hurricanes. The storms 
begin about six or seven hundred miles from the equator, and 
far to the east of the region where they attain their greatest 
fury. They sweep with a northwesterly course to the Gulf of 
Mexico, pass thence northwards, and so to the northeast, 
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sweeping in a wide curve (like the letter U placed on its 
side C,) around the West India seas, and thence travelling 
across the Atlantic, generally expending their force before 
reaching the shores of Europe. The hurricanes of the Indian 
Ocean occur at the changing of the monsoons. During the 
interregnum the fiends of the storm hold their terrific sway. 
Becalmed, often, for a day or two, seamen hear moaning sounds 
in the air, forewarning them of the coming storm. ‘Then the 
winds break loose and rage with fury. In the North Indian 
seas hurricanes rage at the same season as in the West Indies. 
In the China seas occur those fearful gales known among 
sailors as typhoons, or white squalls. These take place at the 
changing of the monsoons. In regard to the motions of cy- 
clones the writer remarks : 

‘¢¢]T¢t is found, by a careful study of different observations 
made upon the same storm, that cyclones in the northern hemi- 
sphere cnvariably sweep around the onward travelling vortex 
of disturbance in one direction, and southern cyclones in the 
contrary direction. -If we place a watch, face upwards, upon 
one of the northern cyclone regions on a Mercator’s chart, then 
the motion of the hands is contrary to the direction in which 
the cyclone whirls; when the watch is shifted to a southern 
cyclone region, the motion of the hands takes place in the 
same direction as the cyclone motion. This peculiarity is 
converted into the following rule-of-thumb for sailors who 
encounter a cyclone and seek to escape from the region of 
fiercest storm: Macing the wind, the centre or vortex of the 
storm lies to the right in the northern, to the left in the 
southern, hemisphere. Safety lies in flying from the centre 
in every case, save one,—-that is when the sailor les in the 
direct track of the advancing vortex. In this case, to fly from 
the centre would be to keep in the storm-track. The proper 
course for the sailor, when thus situated, is to steer for the 
calmer side of the storm-track. This is always the outside of 
the c, as will appear from a moment’s consideration of the 
spiral curve traced out by a cyclone. Thus, if the seaman sewd 
before the wind,-—in all other cases a dangerous expedient in 
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a cyclone,*—he will probably escape unscathed. There is, 
however, this danger, — that the storm-track may extend to or 
even slightly overlap the land, in which case scudding before 
the gale would bring the ship upon a lee shore. And in this 
way many gallant ships have, doubtless, guffered wreck. 

‘¢« The danger of the sailor is obviously greater, however, 
when he is overtaken by the storm on the inner side of storm-c. 
Here he has to encounter the double force of the cyclonic whirl 
and of the advancing storm-system, instead of the difference of 
the two motions, as on the outer side of the storm-track. His 
chance of escape will depend on his distance from the central 
path of the cyclone. If near to this, it is equally dangerous 
for him to attempt to scud to the safer side of the track, or to 
beat against the wind by the shorter course, which would lead 
him out of the storm-c on its inner side. It has been shown 
by Col. Sir W. Reid that this is the quarter in which vessels 
have been most frequently lost. 

‘¢*¢ But even the danger of this most dangerous quarter 
admits of degrees. It is greatest where the storm is sweeping 
around the most curved part of its track, which happens in 
about latitude twenty-five or thirty degrees. In this case a 
ship may pass twice through the vortex of the storm. Here 
hurricanes have worked their most destructive effect. And 
thus it happens that sailors dread, most of all, the part of the 
Atlantic near Florida and the Bahamas, and the region of the 
Indian Ocean which lies south of Bourbon and Mauritius.’ 

‘As to the origin of cyclones it is believed they are caused 
by the great currents that traverse the ocean. In every cyclone 
region there is a strongly-marked current, and each current 
follows closely the horse-shoe track above referred to. In 
the North Atlantic is the great Gulf Stream; in the South 
Indian Ocean, the south equatorial current, which sweeps past 
Mauritius and Bourbon, and thence returns to the east; in the 


* A ship, by scudding before the gale, may, if the captain is not familiar 
with the laws of cyclones, go around and around, without escaping. The 
ship “Charles Heddle” did this in the East Indies, going around no less 
than five times. 
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North China seas there is the north equatorial current, which 
sweeps around the East Indian Archipelago and then merges 
into the Japanese current; and the current in the Bay of 
Bengal flowing through the region where cyclones are com- 
monly met. There gre other sea currents which breed no 
cyclones. Those named all flow from equatorial to temperate 
regions, and all are ‘horse-shoe currents.’ These currents, 
carrying the warmth of intertropical climates to the temperate 
zones, produce important atmospheric disturbances. The vapor 
which rises from these currents of warm water is condensed as 
it rises by the colder air around, and the transformation of this 
vapor into water sets free an equivalent quantity of heat. The 
amount of heat thus set free over the Gulf Stream is thousands 
of times greater than that which would be generated by the 
whole coal supply annually raised in Great Britain. This is 
the explanation of hurricanes. Along the whole of the Gulf 
Stream there is a channel of heated, that is, rarified air. Into 
this channel the dense atmosphere on both sides is constantly 
pouring; and when a storm begins in the Atlantic it always 
makes for this channel, and, reaching it, turns and follows it in 
its course, sometimes entirely across the Atlantic. The same 
is the case with the other heated ocean currents.” 


In conclusion, I again would call the attention of 
commanders to the importance of becoming familiar 
with this most important branch of navigation. 
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AN ACT 


FIXING CERTAIN RULES AND REGULATIONS FOR PREVENTING 
COLLISIONS ON THE WATER. 


“Be it enacted by the Senate and House of Representa- 
tives of the United States of America, in Congress assem- 
bled, 'That from and after September one, eighteen hun- 
dred and sixty-four, the following rules and regulations 
for preventing collisions on the water be adopted in the 
navy and the mercantile marine of the United States: 
Provided, That the exhibition of any light on board of a 
vessel of war of the United States may be suspended 
whenever, in the opinion of the Secretary of the Navy, 
the commander-in-chief of a squadron, or the com- 
mander of a vessel acting singly, the special character 
of the service may require it.” 


PRELIMINARY NOTICE. 


‘¢ Kvery steam ship which is under sail, and not under 
steam, is to be considered a sailing ship; and every 
steam ship which is under steam, whether under sail or 
not, is to be considered a ship under steam.” 


RULES CONCERNING LIGHTS. 


Question 1.—When shall lights be carried ? 

ANswerR.—In all weathers, between sunset and sun 
rise. 

Question 2.—Name the lights for steam ships. 

ANSWER.—Steam vessels, when under way, shall carry 
at the foremast head a bright white light, so fixed as to 
show an uniform and unbroken light over an arc of the 
horizon of twenty points of the compass, so fixed as to 
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throw the light ten points on each side of the ship, viz: 
from right ahead to two points abaft the beam on either 
side, and of such a character as to be. visible on a dark 
night, with a clear atmosphere, at a distance of at least 
five miles. | 

Question 3.—On which side is the green light? 

AnsweEr.—On ‘the starboard side, so constructed as to 
throw an uniform and unbroken light over an arc of the 
horizon of ten points of the compass, so fixed as to 
throw the light from right ahead to two points abaft the 
beam on the starboard side, and of such a character as 
to be visible on a dark night, with a clear atmosphere, 
at a distance of at least two miles. 

Question 4.—On which side a red light ? 

AnswEer.—On the port side, so constructed as to show 
an uniform unbroken light over an are of the horizon 
of ten points of the compass, so fixed as to throw the 
light from right ahead to two points abaft the beam on 
the port side, and of such a character as to be visible’ 
on a dark night, with a clear atmosphere, at a distance 
of at least two miles. 

QueEstion 5.—How shall said lights be fixed? 

Answer.— The said green and red side lights shall be 
so fitted with inboard screens, projecting at least three 
feet forward from the light, so as to prevent these lights 
from being seen across the bow. 

Question 6.—Name the lights for steam tugs ? 

ANsweER.—Steam ships, when towing other ships, shall 
carry two bright white masthead lights, vertically, in 
addition to their side lights, so as to distinguish them 
from other steam ships. Each of these masthead lights 
shall be of the same construction and character as the 
masthead lights which other steam ships are required to 
carry. 
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Question 7.—Name the lights for sailing ships ? 

ANswER.—Sailing vessels, under way or being towed, 
shall carry the same lights as steam ships under way, 
with the exception of the white masthead lights, which 
they shall never carry. 

Question 8.—Name the exceptional lights for smali 
sailing vessels, and how painted ? 

AnswEerR.—Whenever, as in the case of small vessels 
during bad weather, the green and red lights cannot be 
fixed, these lights shall be kept on deck, on their re- 
spective sides of the vessel, ready for instant exhibition ; 
and shall, on the approach of or to other vessels, be 
exhibited on their respective sides in sufficient time to 
prevent collision, in such manner as to make them most 
visible, and so that the green light shall not be seen on 
the port side, nor the red light on the starboard side. 

To make the use of these portable lights more cer- 
tain and easy, they shall each be painted outside with 
the color of the light they respectively eee and 
shall be provided with suitable screens. 

Question 9.—Name the lights for ships at anchor? 

ANsWER.—-Ships, whether steam ships or sailing 
ships, when at anchor in road-steads or fair-ways, shall, 
between sunset and sunrise, exhibit, where it can best 
be seen, but at a height not exceeding twenty feet above 
the hull, a white light, in a globular lantern of eight 
inches in diameter, and so constructed as to show a 
clear, uniform, and unbroken light, visible all around 
the horizon, at a distance of at least one mile. 

Question 10.—Name the lights for pilot vessels ? 

Answer.—Sailing pilot vessels shall not carry the 
lights required for other sailing vessels, but shall carry 
a white light at the masthead, visible all around the 
horizon, and shall also exhibit a flare-up light every 
fifteen minutes. 
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Question 11.—Name the lights for fishing vessels 
and boats ? 

AwnswER.—Open fishing boats and other open .boats 
shall not be required to carry side lights required of 
other vessels; but shall, if they do not carry such 
lights, carry a lantern having a green slide on the one 
side and a red slide on the other side, and on the ap- 
proach of or to other vessels, such lantern shall be 
exhibited in sufficient time to prevent collision, so that 
the green light shall not be seen on the port side, nor 
the red light on the starboard side. Fishing vessels and 
open boats, when at anchor, or attached to their nets, 
and stationary, shall exhibit a bright white light. Fish- 
ing vessels and open boats shall, however, not be pre- 
vented from using a flare-up in addition, if considered 
expedient. 


FOG SIGNALS. 


Question 12.—Give the rules for'fog signals ? 

AnswEr.—Whenever there is a fog, whether by day 
or night, the fog signals described below shall be carried 
and used, and shall be sounded at least every five 
minutes. 

Question 13.—For signal for steam ships? 

ANSWER.—Steam ships under way shall use a steam 
whistle placed before the funnel, not less than eight 
feet from the deck. 

Question 14.—Fog signals for sailing ships ? 

ANSWER.—Sailing ships under way shall use a fog 
horn. 

Question 15.—When not under way ? 

ANSWER.—Steam ships and sailing ships, when not 
under way, shall use a bell. 
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RULES OF THE ROAD. 


Question 16.—Give the rule for two sailing ships 
meeting ? 

Answer.—If two sailing ships are meeting end on, or 
nearly end on, so as to involve risk of collision, the 
helms of both shall be put to port, so that each may 
pass on the port side of the other. 

Question 17.—Rule for two sailing ships crossing ? 

AnswEer.—When two sailing ships are crossing so as 
to involve risk of collision, then, if they have the wind 
on different sides, the ship with the wind on the port 
side shall keep out of the way of the ship with the 
wind on the starboard side, except in the case in which 
the ship with the wind on the port side is close-hauled, 
and the other ship free, in which case the latter ship 
shall keep out of the way. But if both have the wind 
on the same side, or if one of them have the wind aft, 
the ship which is to windward shall keep out of the 
way of the ship which is to leeward. 

Question 18.—Rule for two ships under steam meet- 
ing % 

Answer.—If two ships under steam are meeting end 
on, or nearly end on, so as to involve risk of collision, 
the helms of both shall be put to port, so that each may 
pass on the port side of the other. : 

Question 19.—Rule for two ships under steam cross- 
ing ? 

Answer.—If two ships under steam are crossing so 
as to involve a risk of collision, the ship which has the 
other on her own starboard side shall keep out of the 
way of the other. 

Question 20.—Rule for sailing ship and ship under 
steam ? | 
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Answer.—lIf two ships, one of which is a sailing ship 
and the other a steam ship, are proceeding in such 
directions as to involve risk of collision, the steam ship 
shall keep out of the way of the sailing ship. 

Question 21.—Rule for ships under steam to slacken 
speed 2 

Awnswer.—LEvery steam ship, when approaching an- 
other ship so as to involve risk of collision, shall 
slacken her speed, or, if necessary, stop and reverse; 
and every steam ship shall, when in a fog, go at a 
moderate speed. 

Question 22.—Rule for vessels overtaking other 
vessels ? 

ANsweErR.—-Every vessel overtaking any other vessel 
shall keep out of the way of the said last-mentioned 
vessel. 

Question 23.—-When one ship keeps out of the way 
what does the other do? 

ANswER.—Keeps on her course. 


PROVISO TO SAVE SPECIAL CASES. 


‘In obeying and construing these rules due regard 
must be had to all dangers of navigation, and due 
regard must also be had to any special circumstances 
which may exist in any particular case rendering a 
departure from the above rules necessary, in order to 
avoid immediate danger.” 


NO SHIP, UNDER ANY CIRCUMSTANCES, TO NEGLECT 
PROPER PRECAUTIONS. 


‘‘ Nothing in these rules shall exonerate any ship, or 
the owner, or master, or crew thereof, from the conse- 
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quences of any neglect to carry lights or signals, or of 
any neglect to keep a proper look-out, or of the neglect 
of any precaution which may be required by the ordi- 
nary practice of seamen, or by the special circumstances 
of the case.” 


STOWAGE OF MIXED CARGOES. 


1. Owners, commanders, and mates of ships are con- 
sidered in law in the same situation as common carriers. 
It is therefore necessary that all due precautions be 
taken to receive and stow cargoes in good order, and 
deliver the same in like good order. The law holds 
the ship-owner liable for the safe custody of the goods, 
when properly and legally received on board in good 
order, and for the “delivery” to the parties producing 
the bill of lading. The captain’s blank bill of lading 
should be receipted by the warehouse keeper or person 
authorized to receive the contents. Goods are not 
unfrequently sent alongside in a damaged state, and - 
letters of indemnity given to the captain by the ship- \: 
pers for signing in good order and condition. This is 
nothing more or less than conniving at fraud. Fine 
goods are also often damaged in the ship’s hold by 
lumpers, if permitted to use cotton-hooks in handling 
bales. All goods must be received on board according 
to the custom of the port where the cargo is to be 
taken in; and the same custom will regulate the com- 
mencement of the responsibility of the master and 
owners. 

2. Heme, Frax, Woot, and Corton, should be dun- 
naged nine inches on the floors, and to the upper part of 
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the bilge; the wing bales of the second tier kept six 
inches off the side at the lower corner, and two-and-a- 
half inches at the sides. Sand or damp gravel ballast 
to be covered with boards. Pumps to be frequently 
sounded and attended to. Sharp-bottomed ships one-third 
more dunnage in floor and bilges. Avoid’ horn shavings 
as dunnage from Calcutta. 

3. All Corn, Wueat, Ricz, Peas, Beans, etc., when 
in bulk, to be stowed on a good high platform, or dun- 
nage wood of not less than ten inches, and in the bilge 
fifteen inches dunnage; the pumps and masts cased, to 
have strong bulkheads, good shifting boards, with feed- 
ers and ventilators; and to have no admixture of other 
goods. Flat-floored, wall-sided ships should be fitted 
with bilge pumps. On no consideration must the 
stanchions under the beams be removed. 

4, Om, Winez, Spirits, Beer, Motassses, Tar, ETC., 
to be stowed bung up; to have good cross-beds at the 
quarters, (and not to trust to hanging beds,) to be well 
chocked with wood, and allowed to stow three heights 
of pipes or butts, four heights of puncheons, and six 
heights of hogsheads or half-puncheons. All moist 
goods and liquids, such as Satrep Hines, bales of 
- Bacon, Burrer, Larp, Grease, Castor Or, erc., shall 
not be stowed too near “‘ dry goods,” whose nature is to 
absorb moisture. Ship owners have often to pay heavy 
damages for leakage in casks of molasses, arising from 
stowing too many heights without an intervening plat- 
form or ‘twixt decks. From Bengal goods also are 
frequently damaged by castor oil. 

Oo. ‘Tra and Friovur, in barrels; Frax, Clover, and 
Linseep or Rice, in tierces; Corrrr and Cocoa, in bags, 
should always have nine inches, at least, of good dun- 
nage in the bottom, and fourteen to the upper part of 
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the bilges, with two-and-a-half inches at the sides; 
allowed to stow six heights of tierces and eight heights 
of barrels. All ships above six hundred tons should 
have ‘twixt decks or platforms laid for these cargoes, 
to ease the pressure; caulked ‘twixt decks should have 
scuppers in the sides, and two-and-a-half inches of 
dunnage laid athwart ship, and not fore-and-aft ways, 
when in bags or sacks; and when in boxes or casks not 
less than one inch. Rice, from Calcutta, is not unfre- 
quently damaged by indigo, for want of care in stowage. 

6. Entire cargoes of Sucar, Satrrerre, and Guano, 
in bags, must have the dunnage carefully attended to, as 
laid down for other goods. ‘Timber ships are better 
without ‘twixt decks if loading all timber or deals. 
Brown sugar to be kept separate from white sugar, and 
both kept from direct contact with saltpetre. 

7. Pot anp Peart Asues, Topacco, Barx, InpiGo, 
‘Mapper, Gum, etc., whether in casks, cases, or bales, to 
be dunnaged in the bottom, and to the upper part of 
the bilges, at /east nine inches, and two-and-a-half inches 
at the sides. 

8. MiscentanEous Goops, such as boxes of CHEESE, 
kegs and tubs of Larp, or other small or slightly-made 
packages, not intended for broken stowage, should be 
stowed by themselves, and dunnaged as other goods. 

9. Barres oF Provisions and Tattow Casxs allowed 
to stow six heights. All Merrats should be stowed 
under, and separated from, goods liable to be damaged 
by contact. 

10. All ManuracrurepD Goons, also Dry Hinks, bales 
of Sitk, or other valuable articles, should have two-and- 
a-half inches of dunnage against the side, to preserve a 
water course. Bundles of Suerr Iron, Rops, Pies or 
Correr or Iron, or any rough hard substance, should - 
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not be allowed to come in contact with bales or bags, or 
any soft packages liable to be chafed. When mats can 
be procured they should be used at the sides for silk, 
tea, etc: 

11. Tar, Turpentine, Rosin, etc., to have flat beds 
of wood under the quarters, of an inch thick, and 
allowed to stow six heights. 

12. Very frequent and serious loss falls on mer- 
chants on the upper part of cargoes, particularly in 
vessels that bring wheat, corn, tobacco, oil cake, etc., 
arising from vapor-damage imbibed by wheat, flour, or 
other goods, stowed in the same vessel with turpentine 
or other strong-scented articles. The shippers are to 
blame for such negligence, for not making due inquiry 
before shipping. 

13. Ships laden with full cargoes of coal, bound 
around Cape Horn or Cape of Good Hope, to be pro- 
vided with approved ventilators, as a preventive against 
ignition. | 

14. No vessel bound on any over-sea voyage should 
on any account be loaded beyond that point of immer- 
sion which will present a clear side out of water, when 
upright, of three inches to every foot depth of hold, 
measured amidships, from the height of the deck at the 
side, to the water. 


Norre.—Shippers abroad, when they know that their cargoes will 
be stowed properly, will give a preference and at higher rates, to 
such commanders of ships as will undertake to guarantee the dun- 
nage. ‘The American ship owners, in the stowage of mixed cargoes 
in large ships, have, from experience, discovered what ‘‘ pressure” 
flour barrels, provision casks, etc., will bear, and so avoid reclama- 
tions for damage, if otherwise properly stowed. Hence, in large 
ships above six hundred tons, with dimensions exceeding in length 
four-and-a-half times the beam, and twenty-one feet depth of hold, 
orlop decks will come into general use, so as to relieve the pressure, 
by dividing a ship’s hold, like a warehouse, in stories. 
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Ships’ cargoes, for insurance, will also become a matter of special 
agreement between merchant and ship owner, and merchant under- 
writers, and the premium vary according to the dunnage agreement. 
The stowage and dunnage must stand A 1, and is often of more 
importance than the class of the vessel, as experience has proved. 
When ships are chartered for a lump sum the draft of water should 
be limited, as it not unfrequently happens that brokers insert a clause 
that coals are not to be considered as dead weight, in order to fill up 
the ship in case of goods falling short to make up the chartered 
freight. All packages, bales, and cases, not weighing more than 
twenty-five cwt. to the cubic ton measurement, are designated light 
freight. | 

Bale goods should be stowed on their flats in midships, on their 
edges in the wings. In a general cargo the dry goods should be 
stowed in the after part of the ship. 

Bar iron should be stowed diagonally, (or grating fashion,) bring- 
ing it up like a pyramid, FRoM THE ENDS. Stowed in this way, it is 
not such a dead weight in the ship. 


LOCAL ATTRACTION 


Is a term used to denote the influence of iron in dis- 
turbing the direction of the magnetic needle. It is 
therefore necessary that masters should be able to ascer- 
tain, as well as to know, how to apply the errors arising 
-from local magnetic disturbance. 

To do this, determine the true bearing of a conven- 
iently distant object. Let the ship be carefully swung 
to each point of the compass, and on each occasion let 
the bearing of the object be taken. The difference 
between the true and observed bearing will be the error 
of the compass, and will be named Hast when the north 
point of the needle is drawn to the eastward, or right 
hand; West, when it is drawn to the westward, or left 
hand; and must be applied to the ship’s courses in the 
same manner as variation of the compass. 
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BAROMETER. 


For measuring the weight of the atmosphere the 
barometer has long been esteemed one of the most 
valuable scientific instruments. In meteorological ob- 
servations it is the essential instrument of scientific 
research ; for registering the changes of the weather it 
affords valuable aid, and to the seaman it is indispensa- 
ble. It was invented in 1643, by Torricelli, the pupil 
of Galileo, who, in investigating the cause of water 
ascending in pumps to the height of thirty-two feet, and 
no higher, made the following experiment : 

He took a glass tube, about four feet long, sealed at 
one end and open at the other, and having filled it with 
mercury, closed the open end with his finger. He then 
inverted the tube, and placed the open end under the 
surface of a small quantity of mercury in a basin, and, 
raising the tube perpendicularly, withdrew his finger: 
he observed the mercury in the tube suspended to 
the height of twenty-seven-and-a-half inches above 
the surface of that in the basin. He compared the 
height of the column of mercury with the height of a 
column of water raised by the pump, and perceiving 
those heights to be in an inverse ratio of the specific 
gravities of the water and mercury, he concluded they 
were kept in suspension by a common cause. -A 
further consideration of the experiment led him to 
remark that the upper extremities of the columns of 
water and mercury had* no communication with the 
atmosphere, but that the lower extremities had a 
communication, and he attributed the elevation of the 
columns in the tubes to the weight of the atmosphere. 

In 1646, Pascal, at Rouen, repeated Torricelli’s ex- 
periments with similar results. He also varied them by 
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employing liquids of different specific gravities, and he 
perceived that the lighter the liquid the higher it 
ascended to the tube; but the agency of an invisible 
fluid was still doubted, and he therefore determined to 
make an experiment on the top of the mountain Puy 
de Dome, near. Clermont, in Auvergne, which should 
silence controversy. ‘Two tubes filled with mercury, 
the columns of equal heights, were carried to the foot 
- of the mountain, one of which was left there, standing 
at twenty-eight inches, and the other taken to the 
summit. As they ascended, the mercury in the tube 
gradually sunk until it stood at 24.7 inches; as they 
descended, the mercury as gradually rose again; and 
when placed by the side of the tube left below, their 
elevations coincided. As Pascal had anticipated, in 
ascending the mountain the weight of a portion of the 
column of the atmosphere, equal to the height of the 
mountain, being removed from the surface of the mer- 
cury in the basin, that which was in the tube fell until 
its weight was again counterpoised by the atmosphere ; 
and conversely in descending, the weight of the column 
of the atmosphere being increased by the weight of the 
portion equal to the height of the mountain, pressed 
upon the mercury in the basin, and forced it to ascend 
in the tube until both weights balanced each other. 
Pascal originated the idea of measuring elevations by 
the variations of the barometer. But he foresaw a 
difficulty. He compared the atmosphere to a mass of 
wool, the lowest parts of which were more pressed 
than those above. And his sagacity led him to the fact 
that from the dilatation of the atmosphere the rise and 
fall of the mercurial column would not be equal through 
equal spaces. ‘This concluded his philosophical inqui- 
ries. He afterwards turned his attention to theology. 
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In 1666 Boyle discovered that the atmosphere was 
elastic and compressible; and about the same period 
Mariotte proved its density was in- proportion to the 
weight with which it was compressed. The stratum of 
the atmosphere nearest the surface of the earth sup- 
ports the weight of all above it, and is the densest ; 
each stratum, as we ascend, becomes lighter or more 
rare, because its elasticity is less checked by having a 
less weight pressing from above. Pere Cotte deduced 
that the ratio of the decrease of its density was in geo- 
metrical progression. ‘Thus, if the density at one mile 
high was 1, and that at four miles high 4, then at seven 
miles high it would be 4, at ten miles high 4, at thirteen 
miles high rs, etc.; but this ratio is much disturbed by 
changes in the temperature of the strata of the atmos- 
phere, at different elevations. Heat expands the bulk 
of air, and forces it to occupy a larger space. 1000 
volumes of air, at 32° Fahrenheit, becomes expanded 
into 1057-34 volumes at 60°; thus heat is a cause of ' 
the unequal rise and fall of the barometer through 
equal spaces. Sir George Shuckburgh made numerous 
experiments upon the effects of temperature on the 
atmosphere; and from his labors we have a table which 
shows in feet how much the spaces passed through may 
vary from temperature in a fall of one-tenth of an inch 
of mercury, the barometer standing at thirty inches; 
and by means‘of his theorem for its application we are 
now enabled to ascertain the heights of mountains by 
the barometer as correctly as by geometrical measure- 
ment. 
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RULES FOR THE BAROMETER. 
A RISING BAROMETER. 


A “rapid” rise indicates unsettled weather. 

A “gradual” rise indicates settled weather. 

A “yise,” with dry air and cold increasing, in sum- 
mer, indicates wind from the northward, and, if rain 
has fallen, better weather. 

A “rise,” with moist air and low temperature, indi- 
cates wind and rain from the northward. 

A “rise,” with a south wind, indicates fine weather. 


A STEADY BAROMETER, 


With dry air and a seasonable temperature, indicates 
a continuance of fine weather. 


A FALLING BAROMETER. 


A “rapid” fall indicates stormy weather from the 
northward, (if the wind is westerly.) 

A ‘fall,’ with a northerly wind, indicates a storm, 
with rain in summer and snow in winter. 

A ‘fall,’ with increased moisture in the air, and the 
heat increasing, indicates wind and rain from the south- 
ward. A ‘“fall” after very calm and warm weather, 
indicates rain, with squally weather. 

It is not so much the height of the mercury, as its 
motion up and down, that indicates the weather. The 
mercury is sometimes sluggish, and sticks to the side of 
the glass; therefore, when you take an observation by 
it, always shake the tube lightly first, and if the air be 
erowing heavier, the mercury will rise; and if growing 
lighter, it will sink. 
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The quicksilver in the tube is kept up by the pressure 
of the atmosphere. When the air is dense and heavy 
it supports the clouds and vapors; and when it is rare 
and thin it is unable to support them, and they fall in 
the form of mist, rain, or snow. ‘Therefore, when the 
quick-silver rises, it is a sign of fair weather; and 
when it falls, of foul weather. 


WEATHER SIGNS. 


A few of the most marked signs of weather, useful to 
the seaman, are the following: 

Whether clear or cloudy, a rosy sky at sunset pre- 
sages fine weather; a red sky in the morning, bad 
weather, or much wind, (perhaps rain;) a gray sky in 
the morning, fine weather; a high dawn, wind; a low 
dawn, fair weather. 

Soft-looking or delicate clouds foretell fine weather, 
with moderate and light breezes; hard-edged, oily- 
looking clouds, wind. A dark, gloomy, blue sky is 
windy; but a light, bright, blue sky indicates fine 
weather. Generally, the softer clouds look, the less 
wind (but perhaps more rain,) may be expected; and 
the harder, more “‘ greasy,” rolled, tufted, or ragged, the 
stronger the coming wind will prove. Also a bright 
yellow sky at sunset presages wind; a pale yellow, 
wet; and thus, by the prevalence of red, yellow, or 
greasy tints, the coming weather may be foretold very 
nearly ; indeed, if aided by an instrument, almost exactly. 

Small inky-looking clouds foretell rain; light scud 
clouds driving across heavy masses, show wind and 
rain; but if alone, may indicate wind only. 
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High upper clouds crossing the sun, moon, or stars in 
a direction different from that of the lower clouds, or 
the wind then felt below, foretell a change of wind. 

After fine, clear weather, the first signs in the sky of 
a coming change are usually light streaks, curls, wisps, 
or mottled patches of white distant clouds, which in- 
crease, and are followed by an overcasting of murky 
vapor that grows into cloudiness. This appearance, 
more or less oily or watery, as wind or rain will prevail, 
is an infallible sign. 

Usually, the higher and more distant such clouds 
seem to be, the more gradual, but general, the coming 
change of weather will prove. 

Light, delicate, quiet tints or colors, with soft, unde- 
fined forms of clouds, indicate and accompany fine 
weather; but gaudy or unusual hues, with hard, defi- 
nitely-outlined clouds, foretell rain, and probably strong 
wind. Misty clouds forming, or hanging on heights, 
show wind and rain coming, if they remain, increase, or 
descend. If they rise or disperse, the weather will 
improve or become fine. 

When sea-birds fly out early, and far to seaward, 
moderate wind and fair weather may be expected. 

When they hang about the land, or over it, sometimes 
flying inland, expect a strong wind, with stormy weather. 

Dew is an indication of fine weather; so is fog. 
Neither of these two formations occur under an overcast 
sky, or when there is much wind. One sees fog occa- 
sionally rolled away, as it were, by wind ; but seldom or 
never formed while it is blowing. 

Remarkable clearness of atmosphere near the horizon ; 
distant objects, such as hills, wnuswally visible, or raised 
(by refraction), and what is called “a good hearing 
day,” may be mentioned among signs of wet, if not 
wind, to be expected. 
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WEATHER TABLE. 


This table was constructed by the celebrated Dr. 
Herschel, upona philosophical consideration of the attrac- 
tion of the sun and moon in their several positions, as to 
the earth, and confirmed by the experience of many years’ 

-actual observations, and will suggest to the seaman, what 
kind of weather may follow the moon’s entrance into 
any one of her quarters. 


If it be new or 
full moon or the 
moon enters into 


the first or last 


quarter’ at’ the SUMMER. WINTER. 
hour of 12 at noon. Rainy. Snow or rain. 
Between the 
hours of 2&4 | Changeable. Fair and mild. 
4&6 | Fair. Fair. 
6&8 | Fair if wind N. W. Fair & frosty, wind N. E. 
Afternoon. Rainy if wind S. W. Rain or snow, wind 8. E, 
8 & 10 6c 6c ““ “ 6c“ “e “ 
10 © 12 | Fair. Fair and frosty. 
Midnight and 2 | Fair. Hard frost. 
2&4 | Cold with showers. Snow and stormy. 
4&6 | Rain. Snow and very stormy, 
6&8 | Wind and Rain. Stormy. 
Forenoon. Se10 Po ‘ Cold rain, wind E. 
“& “ | Changeable. Snow, wind N. E. 
10 & 12 | Frequent showers. Cold with high winds. 


From this table it will be seen that the nearer to mid- 
night the moon’s periodical changes happen, the fairer 
the weather is in summer; while the nearer to noon that 
the change takes place, the fouler the weather. 
Fair weather may follow when the periodical changes 
occur during the afternoon from four to ten o’clock, but 
this is mostly dependent on the wind. ‘The moon's 
entrance during all the hours after midnight, except the 
first two is unfavorable to fair weather ; the same obser- 
vation applies to the winter months. It appears from 
observations made by Dr. Herschel in England, that in the 
winter, with the wind N.-E., he has fair weather; but 
this could not be with the wind at that point in the north- 
ern section of our country, at the same season. 
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MISCELLANEOUS QUESTIONS IN NAVIGATION. 


Querstion.—W hat do you understand by declination ? 

Answer.—Declination of the sun, moon, or star, is 
their distance from the equinoctial, northward or south- 
ward; and the greatest declination the sun can have is 
23° 28/, north or south. 

Q.—What do you understood by an altitude ? 

A.—It is the height of the sun, moon, or stars above 
the horizon, reckoned in degrees, minutes, and seconds. 

Q.—What is an amplitude ? | 

A.—An arch of the horizon, contained between the 
east and west points of the heavens, or the centre of the 
sun or star at its rising or setting. 

Q.—What is an angle? 

A.—Two lines meeting in a point. 

Q.—What do you understand by an axis? 

A.—It is an imaginary line passing through the 
earth’s centre. 

Q.—What is an azimuth ? 

A.—Azimiiths are great circles which pass through 
the .zenith and nadir, and are perpendicular to the 
horizon. 

Q.—What is an artificial day ? 

A.—It is the time between the sun rising and sun 
setting. 

Q.—What is a lunar day? 

A.—It is twenty-three hours and forty-eight minutes. 

Q.—What is an astronomical day ? 

A.—It is the time between two successive transits of 
the sun’s centre, over the same meridian which always 
begins and ends at noon. 

Q.—What is a sea day? 

A.—It is the time from the noon of one day to the 
noon of another day. 
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Q.—How do these days differ from each other ? 

A.—The noon of the civil day, the ending of the sea 
day, and the commencement of the astronomical day, 
all take place at the same time. 

Q.—What do you understand by equation of time ? 

A.—It is the difference between true clock and sun 
time. 

Q.—What is the equator? 

A.—lIt is a great circle, which divides the northern 
from the southern hemisphere, and being referred to 
the heavens, is called the equinoctial. 

Q.—What do you understand by the latitude of a 
star or planet? 

A.—lIt is its distance from the ecliptic. 

Q.—What is the ecliptic ? 

A.—TIt is a great circle of the sphere, in which the 
sun always appears to move. The angle it makes with 
the equator 1s always about 23° 28’. 

Q.—What is the longitude of a star or planet? 

A.—lIt is its distance from the first point of Aries, 
reckoned in degrees and minutes. 

Q.—What is latitude of a place? 

A.—It is its distance north or south of the equator. 

Q.—What is longitude of a place? 

A.—It is its distance from the east or west of Green- 
wich. 

Q.—What are lunar months? 

A.—The time between one new moon and another, 
which is about twenty-nine days, twelve hours, and 
forty-four minutes. 

Q.—What is the mean daily apparent motion of the 
sunt | 

A.—About fifteen degrees per hour, or one degree in 
four minutes of time. 
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Q.—What is meridian ? 

A.—It is a great circle, which passes through the 
zenith and poles, and is perpendicular to the horizon. 
When the sun is upon this circle it is mid-day or noon. 

Q.—What is parallex? 

A.—It is the distance between any celestial object, as 
seen from the surface of the earth and from its centre. 

Q.—What is refraction ? 

A.—Refraction of any body is the quantity which 
that body appears above its true place in the heavens, 
as it makes all heavenly bodies appear mghen than they 
are. 

(.—What is semi-diameter ? 

A.—lIt is a correction necessarily applied to the sun’s, 
moon's, or planet’s altitude, in order to reduce the alti- 
tudes to the centre of the body. 

Q.—What is right ascension ? | 

A.—It is that degree of the equator which comes to 
the meridian with the sun, moon, or star, reckoned from 
the first point of Aries. 

Q.—What do you understand by polar distance ? 

A.—lIt is the distance of the object from the elevated 
pole, from the north, in north pees: and the south, 
in south latitude. 

Q.—What are diurnal motions ? 

A.—tThey are daily motions. 

Q.—What is a horizon? 

A.—It is a great circle of the earth, 90° from the 
zenith, and is called the rational horizon. ‘The sensible 
horizon is the circle that bounds our sight. A horizon 
at sea would be called a sensible horizon. 

Q.—What is a quadrant ? 

A.—It is the fourth part of a circle, or 90°. 

Q.—What is a sextant ? 
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A.—It is one-sixth part of a circle, or 60°. 

Q.—What is an octant? 

A.—It is one-eighth of a circle, or 45°. 

Q.—What is a radius ? 

A.—A line from the centre of the circle to the cir- 
cumference. 

Q.—What is the dip of the horizon? 

A.—It is caused by the eye of the observer being 
elevated above the horizon at his feet. 

Q.—Describe the North Star, and how to find it. 

A.—The North Star is a binary or double star. It is 
composed of two stars of very unequal magnitude. 
The largest is white, and the smallest is red; and to the 
naked eye they appear single. ‘To find this star: In 
the Great Bear there are seven bright stars; two stars 
in a body, most distant from the tail, are called the 
pointers, as they point directly to the North Star, which 
is distant 29° from them. 

Q.—How do you distinguish a planet from a fixed 
star ? 

A.—Planets are easily distinguished from a fixed star 
by their steady light. They never twinkle, except when 
near the horizon. And fixed stars may be distinguished 
from planets by the twinkling of their light. 

(.—What is sidereal time ? 

A.—Time belonging to the stars or planets. 

Q.— What is apparent time? 

A.—It is sun time. 

Q.—What is mean time ? 

A.—It is clock time, or true time. 
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Q.—How do you mark a Log Line? 

A.—As 6,000 feet is one sea mile, the sixtieth part of 
this is 100 feet; and one minute being one sixtieth 
part of an hour, if the log line was marked for 100 feet 
for a knot, the log glass would have to be one minute 
long, because, if the ship goes 100 feet in one minute, 
she would go 6,000 feet in one hour. Therefore, the 
best way is to mark the log line 47 feet to the knot, 
and use a 28” glass, leaving about 10 or 11 fathoms 
unmarked next the chip, for stray line; that the chip 
may get out of the ship’s eddy. 

Q.—How do you mark a lead line? 

A.——A lead line has nine marks and eleven deeps. 

At 2 fathoms the mark is LearHeEr. 


es Ea a ‘6 LEATHER. 

JSR ea > sc Wuire Raa. 

Brera tous - “Rep Raa. 

Pe LO” ok s°$ s ‘¢ LEATHER WITH HOLE. 
J) eas a a as EB EU Cvs. 

18 eS ch “.  ‘Wuire Rac. 

ESS Ee Ce, Seis i<RED LAG, 

Mita 20) 3 8286 a ‘¢ CoRD WITH TWO KNOTS. 


(.—How do you mark a deep sea line? 

A.—It is marked in a similar manner to the 20 
fathom line, after which a piece of cord, with an addi- 
tional knot to every 10 fathoms, is fixed to the line, and 
between the tens a piece of leather to denote five 
fathoms. | 

(Q.—What is the general rule for ships’ anchors ? 

A.—Various rules have been adopted for the weight 
of ships’ anchors, a vessel of 100 tons generally has best 
bower of 600 pounds, small bower, 500 pounds, and the 


general allowance is 500 pounds to every 100 tons of 
T 
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ship’s measurement; but a ship over 500 tons does not 
require so large a proportion; a ship of 700 tons usu- 
ally carries a best bower of about 2,700 pounds, small 
one of 2,400 pounds. 

Q.—What per centage will a ae carry above her 
tonnage? 

ALY The amount a vessel will carry in proportion to 
her tonnage, will depend upon whether she is full or 
sharp built. Thus, a ship of 300 tons full built, ought 
to carry 450 tons*measurement goods, calculating 40 
cubic or solid feet to the ton. 

Q.—How much will a 500 ton sharp-built carry? 

A.—About 75 per cent of her tonnage. 

Q.—How much will a 1,000 sharp built carry. 

A.—About 60 per cent of her tonnage. 


OBTAINING HIGHTS AND DISTANCES. 


~ 


Table Tenth of Bowditch’s Navigator contains the distances at which any 
object is visible at sea. 


‘The solution of problems worked by it depends on 
the uniform curvature of the sea, by means of which all 
terrestial objects disappear at certain distances from the 
observer. 

Distances may be computed by table 10th, ie finding 
the height of the eye of the observer in feet anole 
the water, in one column, opposite which is the distance 
in another column, also the hight of the object in the 
same column as hight of eye, and opposite it the cor- 
responding distance in the other column; these two dis- 
tances are then added together, and we have the dis- 
tance of the object in statute miles. Hence the Rule: 
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‘“‘If the place from which you view the object be ele- 
vated above the horizon, add together the distance 
corresponding to the hight of the eye, and the distance 
corresponding to the hight of the observed object, and 
their sum is the distance required.” 

ExaMPLe Isr. 

Running in for Cape Cod from the Eastward, I see a 
light just appearing in the. horizon, my eye being 
elevated 20 feet above the surface of the sea. Required 
the distance the ship is off the light. 

In this example the hight of the observer was 20 
feet and the hight of the object 200 feet. 

In table 10th, opposite 20 feet, is 5/.92 

66 66 66 66 200 «* 6 187.71 


24/.63 statute miles 
or 20’.5 nautical miles. 
EXAMPLE 2D. 

Being on the main topgallant mast head of my ship, 
200 feet above water, I see a ship I spoke the day 
before, hull to. Required the distance she is off. 

In this example the ship is supposed to be 40 feet 
from the quarter deck to the water. 

In table 10th, opposite 40 feet is 8/.37 

66 6 66 4 200 66 GG 18’. 71 


27/.08 statute miles, 
the ship is off, or 22/.5, nautical miles, a nautical mile 
being 1-6 more than a statute mile. 

For Measuring Hiaeurs. 

To obtain the hight of any object by one altitude, 
measure off any number of feet from the base of the 
object, and from that station observe the altitude with a 
quadrant or sextant.. 
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The number ot feet measured off will be the base of 
the triangle. The object forms the tangent of the 
observed angle. Therefore proceed as per the follow- 
ing statement: 

Radius 10.00000 is to base as the tangent of the 
observed angle of altitute is to the required hight. 

EXAMPLE Ist. 

Being 576 feet from the bottom of a tower, I found 
its altitude above the horizon, drawn from my eye, to be 
LOS LOZ | 

Required the hight of the tower 

Draw the line A B equal 
576 feet; then pependicular 
thereto the line BC; draw 
the angle B A C equal to 15° 
10’; then draw the line A C 
to cut BC atC, and BC,the | 
tangent of B A C, wili be< ETT es 
the hight of the Tower. 


By Locariryms. . 
As the Radius 90° = 10,00000 
Is to the distance A B576 feet Log. = 2.76042 
So is the tangent angle A 15° 10° = 9.43308 
Tolthe hisht’B C\156.l\feet | aes) OL aead 


‘When the hight of any monument, mast or light- 
house is to be determined, measure the angular eleva- 
vation of the object with a sextant at the base first; 
then measure off directly from the first station any 
number of feet, and observe another altitude at that 
station and proceed as in the following: 

ExampuE.—I observe the altitude of the top of a 
tower above the level of the sea to be by my sextant 
59°; then measuring off directly from the first station 
294 feet, its elevation was found to be 44° | 
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Required the hight of the Tower. 


Let A B be the hight of 
Tower at C first station; this 
will give you the angle A CB 
equal to 59°, and the angle 
A D B equal to 44°, and the 
angle DA C = 59° —44 = 
igen 


D 15° 


To find side A.C. 
As DAC 15° = Sine 


Is to D C 294 ft. = Log. 
So is A D C 44° — Sine 


To A C 789.1 feet = 
To find the hight. 
As Radius = 
Is to A C789 = Log = 
So is A C B 59° = sine 


To A BC 676.3 feet = 
Hight of Tower. 


i 
CR THT 
)\ \W \ \ NAY \\ 
AN AW ANID T NR 


C 440 B 590 


9.41300— 
2.46835 
9.84177 


—_—— 


12.31012— 
9.413800— 


2.89712 


10.00000 
2.98708 
9.93307 


eee 


2.83015 


THE VELOCITY OF SOUND. 


To obtain the distance off from a gun by noting the 
time between the flash and the report. _ 

It has been found by observation that sound moves at 
the rate of 1,142 feet per second, or about one statute 
mile in 4.6. Therefore the number of seconds elapsed 
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between seeing the flash and hearing the report being 
divided by 4/6, will give the distance off from the gun 
in statute miles. | 
Exampie.—Upon seeing the flash of a gun to the lee- 
ward, I counted 35’ by my watch before I heard the 
report. Required the distance that gun was fired from 
me, supposing the sound moved at the rate of 1,142 
feet per second; | 
Time elapsed, 30/0 : 
46)32 2(74 statute miles, or 


28 6/3 nautical miles nearly, 


‘‘Nore.—The velocity of sound at 32° Fahrenheit is 
1,090 feet per second, and for each additional degree of 
heat add 0.96 of a foot to this velocity. For example, 
for 33°= 1090.96 feet, for 34° = 1091.92 feet, for 35° 
= 1092.88, and so on in the same proportion.” 


MASTER J. E. JONES’ U.S. N. SIMPLIFIED METHOD 
OF WORKING: DOUBLE ALTITUDES OF THE SUN 
AND MOON. 


Ruir.—First correct the altitudes in the usual manner, and note 
the elapsed time ; add together the latitude by account, the altitude 
furtherest from noon, and the polar distance, and take their half sum, 
and subtract the sun’s altitude, from the remainder take the secant 
of the latitude, co-secant of the polar distance, co-sine of the half 
sum, and sine of the remainder. Half the sum of these logs will 
give an hour angle taken from the P. M. column; take the difference 
between that hour and the elapsed time, and find the log-rising of the 
difference; from that log rising take the log ratio (which is the 
secant of the latitude, and the co-secant of the polar distance added 
together,) and the remainder will be the log of a nat number ; under 
which place the nat sine of the greatest altitude, and add them. 
The sum will be the log of a nat co-sine ; to which apply the declina- 
tion, and it will give the latitude. 
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QUESTION 14. FIRST MATE’S EXAMINATION. JONES’ 
METHOD OF DOUBLE ALTITUDES. 


Lat 35°08’ N. Dec. 22° 11’ 37” S. El. time 2 hours. Alt. 
furthest from noon 25° 21/00’ true. Alt. nearest noon 32° 38’ true. 
Pilteme oe 2100" : 
Lat.- 35° 08' 00” 
Peet ie 112-37” 


sec. .08734 same .08734 
cose. .053845 same .03345 


172° 40° 37” Log ratio .12079 
H. 8. 86° 20 18” co-sine. 8.80585 
athens Oe 215 OGY 
Rem. 60° 59’ 18” Sine 9.94175 


2) 18.86839 


9.43419 = Col. P. M. 2h 06’ 09” 
412 
7 Kl. time 2h 00’ 00” 


6’ 09 
6’ 09” = log rising, 1.55868 
Scrat aba 


; eee ¢ 
Alt. 32° 38’ nat. sine, 538926 


Nat number, 1.43789 


53953.—Nat co-sine 57° 21’, North. 


Decl, 22° 11’, Scuth. 
Lat. in 35° 10, North. 
Alt. 32° 18’ 00” Alt rao ALOO0 Ks. Declin i522" 000.5 Ge 
Pas 16 16 eh 16 16 1 31 
32° 34’ 16” 25° 27 16” 2A LAP OTH 
D. &R. 5 48 D. & R. 6 19 30 
MA: 522281 28% LeAv uae Or ols ton eal Lee 
10 run 90° 00: 00 
Dawa.” 32? 38° 28" (Tableof Corrections:) PP. D. 112°. 11) 27” 
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MOON. 
- Jones’ New Murnop oF WorkING DovuBLe ALTITUDES BY THE 
Moon. 
First correct central altitude of the moon was 53°, 43’, declination 
at that time 14°, 16’ N. 
After an elapsed time of 1 h. 30 min. 
Second correct central altitude of the moon was bee 29’ declina- 
tion at that time, 15°, 52’ N. 
Latitude per the Log Slate 48° 54’ North. 
Decl. at time of first altitude, 14° 16’ N. 
; iY second ‘ VAR D2AN: 


24x60—1440"x98 tab. num. 
=to 1411.20” table XLVI~1411”—23/ 30” cor. 
First altitude, 53.48.’00 


Cor. for dec’l, 53°.19./31” 
42°.29'.00’ moons furthest alt’d from noon. =9———— 

Lat. 48.54.00 ° sec. ==0,18219 — 18219 

P.D. 76. 08. 00 co. sec. = 0,01285 = 01285 


Sum 167.31.00 19504 Log Ratio. 


6 Ca 


Ssum 83.45.30 co sine = 9.03634 
Alt?'d 42.29.00 . 


Rem. 41.16.30 sine = 9.81933 


19.05071 


9.52535 P. M. Colm. 2h 36’ 42” 
Elapsed time = lh 44 15 


Log Rising 52’ 27”=38,41702 
Log Ratio 19504 
nat. num. 1667—=3,22198 
Nat. sine of the greatest alt’d, 538° 19’ = 80195 


81862 nat. cos. =35°,03'’ N 
Decl. 2d alt?d 18°,52’ N 


Latitude in at time of last sight 48 55 N 


2 2 
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ADJUSTMENT OF THE SEXTANT 

First.— The Index Glass should be perpendicular to the 
Plane of the Instrument. 

To determine this, put 0 on the vernier to 50° on the 
arc, and hold the instrument parallel. Look into the 
Index glass and see if the true and reflected arc appear 
exactly ina line. If so, the Index glass is perpendicu- 
lar to the plane of the instrument; if not, the error 
must be rectified by the screws back of the glass. 

Szconp.— The Horizon Glass should be perpendicular to 


the plane of the Instrument. 


To ascertain this, put 0 on the vernier to 0 on the arc, 
Hold the instrument in a vertical position, and look at 
the horizon through the telescope. If the true and re- 
flected horizon form one continuous line, the horizon 


glass is adjusted, and stands parallel to the Index glass ; 
‘if not, the error must be rectified by the screws before 


and behind it. 

Tuirp.—To find the Index Error. 

Put 0 on the vernier to 0 on the are, and look at the 
horizon or any other well defined object (distant over a 
mile), and if it forms a straight line in the horizon glass, 
there isno Index error ; but if it does not form a straight | 


line, you must make it do so by means of the tangent- 
‘screw, and then read off the Index Error. If the 


reading is to the right of 0 on the vernier, the error is 
additive to all altitudes taken (because the altitude will 
be too little); if to the left, the error is substractive from 


all altitudes taken because the altitudes will be too much. 
: 
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EXAMINATION FOR SECOND MATE. 


QUESTIONS IN ADDITION, SUBSTRACTION, MULTIPLICATION. 


KEEPING A LOG. 


FIRST DAY’S WORK. 


H.| K.| F.| Courses. Winds. | Lee Remarks, - 
Way. 

1 P.M. I take my departure 
Duhed vee SF N.by W.| 0 from a point of land 
3|6| 4 in lat. 34 deg. 51 
ATO miles S.long. 20 deg. 
d| 7 | 4 2 miles E. bearing ~ 
Bee | Oe O. Dy i. 0 by compass N.N.W. 
78120538 4 W. distant 17 
Sf F932 aes miles. 

Oe bb Ie Ba S.E. |N.E.byH.| 4 

1065) °S 

AL er 4 

13-497.54.0 East. N.N.E. | 4 

LAro Ss : A. M. 

7 a a Pea 

3/6) 4 

AI DG | A current set W. by S. by 
5|6]0|E.N.E.3E.) North. | 4 compass, at the rate 
6/6 '):6 of 24 miles an hour 
71 6/ 4 for 23 hours. 

ey Pt ad Ba fe ds a0 de ta ak 

Oeir 6.) 

10 | 6 | 6 

11; 5|4 

12 | 6 |.0 Variation 24 points W. 


Answers.—Diff. lat. 54’ 0” S.;Dept. 32’ 0”E; Course, 
S. 31° K.; Dist. 63’ miles; Lat. in 35° 45’S.; Long. 
20° 41’ E.; Diff. long. 39/ E. 
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KEEPING A LOG. 


SECOND DAY’S WORK. 


en) 
ra 
aa 


Courses. Winds. | Lee Remarks. 
Way. 


————_—_ 


P.M. I take my departure 

S.W. |INW.byN| 0 | from a point of land 
in lat. 40 deg. 29 , 

miles N. long. 124 


Sono. 0 deg. 32 miles W. 
bearing by compass 
7 | E. 3 8S. distant 17 
Wesow. 4 miles. : 
11 N.W. | N.N.E.| § 
A.M. 
A current set E. N. E. by 
. . compass, 14 miles, 
W.N. W. 0 during the last 10 


hours. 
S. E. by E.|N.E.byE.) 4 


fk ek pet 


DID UTUUVURMARWWUINNANNDNDABAVNMTYS 
CORBRPBRBRRAERRAORAOCORARAOCORD 


1 [Variation 14 points E. 


— | 


Answers.—Diff. lat. 19’S.; Dept. 57.5 W.; Course, 
S. 713° W., dist. 61/5; Lat. in 40° 10’ N.; Long. in 
125° 47’ W.; Diff. long. 19° 15’ W. 
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KEEPING A LOG. 


THIRD DAY’S 


WORK. 


Kk Courses. Winds. 
S. W. S.S. E. 
D 
5 
S: S. W. W. 
6 N.E E. S. E 
11 4. 


a a _ 
IWRODODNIBMIKwWMOHD SooIS Ew err | as 


CRON HEHE DN NNMWWKA ROMO ao. | 


5 |N.b.W.gW.| NE. 
5 


Up N.N.W. 


Lee 
Way. 


Dje 


pond 


Repay 


DOT Or 


Midnight squally. 


Remarks. 


Left the Cape in lat. 25 miles 


N. long. 33 miles W. 
bearing E.S. E. 18 


~ miles by compass. A 


current at the rate of 
34 ms. P.H. through- © 
out, E.4 N. by com- 
pass. Var. 44 pts. 
avi 


Pumps 
attended to. 


At 5 A.M. gale increasing. 


Handed fore and 
mizzen topsails and 
courses, and hove too ~ 
under a close-reefed 
main topsail,and fore 
topmast staysail. 


At 9 A. M. wore ship and 


stood to the-S. W. 


Ends squally, with rain. 


Answer.—Diff. lat. 17/5 N.; Dept. 23/9 E. Course, 
N.54° E.; Dist. 29’; Lat. in 42/30” N.; long. in 9/ 00” 
W.; Diff. long. 24’ E. 


171.5 
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LOGARITHOMS. 
_ QUESTION 1 Multiply 76 by 43, by Logarithms. 
a 2. . 109 by 477, by cs 
3. “© - 8009 by = 4, by ‘ 
o 4.—Divide 144by 4, by 2 
hy dD. 7186 by 395, by 4 


Perc... < ikea (28 by 144, bye 6 


- Question 7.——Jan. 29, 1861, Long. 80° 30’ E. observed 
meridian altitudes of the sun was 59° 10/, bearing North. 


“Index Error 1/ 2” + Eye 18 feet. Required the latitude 


of ship. 
Question 8.—Feb. 25, 1861, Long. 386° 15’ W. ob- 


served meridian altitude of the sun was 42° 59/ , bearing 
South. Index Error 1’ 22/—20 feet. Required the 


latitude of ship. 

Question 9.—March 20, 1861, Long. 145° 30’ E, ob- 
served meridian altitude of the sun was’ 67° 05/ 30”, 
bearing South. Eye 19 feet. Index Error 39” add. 
Required the latitude of ship. 

Question 10.—Ship left latitude 54° N., and she made 
60 miles dept. Required the different longitude by parallel 
sailing. 

Question 11.—Ship left latitude 50° S., and made 63: 
miles dept. Required the different longitude by parallel 


sailing. 


Question 12.—Ship left latitude 40° N, and made 108 


- miles dept. Required the different longitude by parallel 


sailing. hah 
Question 13.—August 13,1861. In longitude 70° 
W. correct the declination for the place of the ship at © 
noon. By Table 5th. 

Question 14.—Jan. 17, 1861. Required the true de- 


* clination for the longitude of 105° W. at noon. Table 
oth i ; } 
Question 15. Jan. 17,1861. Required the true de-— 

clination for place of the ship, longitude 105° W. at 8h 

30/ A.M. ‘Table oth. 

Question 16. Jan. 19,1861. Required the true de- 


clination for place of ship, longitude 79° E. at noon ; at — 
Sh 45’ A.M., and at 4h 25’ P.M. ‘Table Sth. 


we N oTE.—The sea day is discarded in this work, and only civil and as- 
tronomical time used. ; 
Question 17.—How do you adjust the Quadrant, and 
find the Index Error? 


Question 18.—Observe an Altitude, and read it off ? 


eae ee 


SEAMANSHIP, 


~Qusstion 1, Take in a Topgallant Sail, on the wind ? 
| i 2. ‘Take in a Topsail, on the wind? 
3. Take in a Topsail, scudding ?: 
4. Take in a Topsail, blowing heavy ? 
a 5. ‘Take in a Jib, blowing heavy ? 
6. Reef a Main Topsail, on the wind? 
7. Close Reef a Main Topsail, scudding ?— 
8. Tack Ship, with Mainsail hauled up? 
3 9. ‘Tack Ship, against a heavy head sea? 
“10. Wear Ship, under Topsail and foresail ?. 
‘© 11. Wear Ship, under courses ? 
/s 12. Wear, under bare-poles ? 
«18. Heave to, under close-reefed maintop- — 
sail, and storm staysail ? ) 


Question 14. 
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15, 


16. 
17. 
18.. 
TO: 


20, 
21. 


22. 
23. 
24. 
25. 
26. 
27, 
28. 
2: 
30. 


31. 
32. 
33. 
34, 


30. 
36. 
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Man overboard. What do you do? 
Ship on the wind ? 

Man overboard. What do you ios ? 
Ship sailing free, with studding sails 
set ? | 

Speak a vessel at sea, you being to the. 
windward ? 

Speak a vessel at sea, you being to the 
leeward? — 

Get a sound by the deep-sea lead, run- 
ning free ? 

Get a sound by the deep-sea lead, on 
the wind ? ; 

Come to an anchor, wind free ? 

Come to an anchor, on the wind in a 
tideway ? 

Com’ to an anchor, and moor ship ? 

Bend a Topsail ? 

Bend a Course ? 

Bend a Jib? © 

Bend a Spanker ? 

Bend a Topsail in a gale of wind? 

Unbend a Topsail and courses ? 


Unbend a Jib? 


Rig a pair Shears, to take in a lower 
mast ? 

Take in a Lower Mast from long side, 
and step it? 

Take in a Bowsprit? 

Send up your Top, and get it over ? 

Send up your Topmast and Cross 
trees ? 

Rig out a Jib- boom ? 

Cross a Lower Yard? 


~ Question 1. 


2. 


. When shall Lights be carried? — 
Name Lights for steamers ? ee 
On which side is’ the Green eee car 


Aine 4 a a Topesil ¥ vaca and 1 | ) 


lant Yard?- | 
Rig a Lower Mast, Topmiee and T Top. 
gallant Mast? oe 

Put on your Backstays and Fore-and- | 
Aft Stays ? Re a 

Rig your Fore and Foretopsail Yards? ta 
Mark a Log Line? a ia 
Mark a Lead Line? ~~ 


ia . ° 
met ak, : 
a) ke 


‘LIGHTS. 


« ah 
ot: 


_ * Py 
stat ee 
a. ' aig FE ae aya vite 


| 


TICQ eer 

On which side is the Red light carried? ‘4 
Name Lights for Tug-boats ? i 
Name Lights for Sailing Ships ? 

Name Lights for Ships at anchor? 

Name Lights for Pilot Vessels? 


Name Lights for Fishing Vessels and a 


Boats ? 


FOG SIGNALS. 


Give the rule for using fee Signals i in 
vessels ? : ug 4 
Give the rule for using them 1 in. steam 
ships ? A 
Give the rule for vessels not under way ? a 
Give the rule for steamships not under 


way? 
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RULES OF THE ROAD. 


Qurstion 1. Give the rule for two sailing vessels 


meeting end on? 


ch 2. Give the rule for two sailing vessels 
crossing ? 

4 3. Give the rule for two steamships meet- 
ing end on? 

* 4, Give the rule for two steamships cross- 
ing ? 


“ 5. Give the rule for a sailing ship and 
steamer meeting ! 


‘ 6. Give the rule for a steamer approach- 
ing a ship, involving a risk of col- 
lision ? 

cs 7. Give rule for a vessel overtaking an- 


other vessel ? 
Je 8. When one ship keeps out of the way 
what does the other do? 


FIRST MATE'S EXAMINATION. 
IN ADDITION TO SECOND MATE'S EXAMINATION. 


Qurstion 1.—Aug. 26, 1867. In Latitude 31° 52/ 
N., longitude 69° 20’ W., by account. Altitude of sun’s 


lower limb was 36° 38/ P.M., hight of eye 15 feet, time 
by chronometer 8h 2’ 45”, and chronometer slow of 


Greenwich time 7/ 50”, time per watch 3h 30’ P.M. Re- 


quired the longitude of ship. 


Question 2.—March 9, 1866. Longitude by dead 
reckoning, 147° 18’ W., sun's altitude 38° 16 A. M., 
time by watch, 8h 30’ A.M., time by chronometer, 18h 
42/13”, After taking this sight the ship sailed S. S. 
W., true, eight miles per hour, and at noon the altitude 

9 


PT ee Ye oY oak coy: RC rd i ae OP SRL ee Sage a fs BP aaa NOP i Ue ae é 
s i : <i ae Fy Shi re et ot eS ME vee ; 
RAY POR? Meer ge mien eR bates Sate th Ws 

: ; : f 5 Pe ee alee itr, ape. 3 ae Se OL 
* , i . : 3 Sd /’ 2 
: , a 
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of the sun was 75° 26’ bearing south. Eye 14 feet high. 


Required the latitude and longitude at noon. 


Question 3.—October 18, 1861. In latitude 37° 15/ 
N., time per watch 8h 30/ A. M., sun’s altitude was 22° 
15’ 30” A.M., time per chronometer 14h 05’ 15” P. M. 
The error of the chronometer on the day the ship en- 
tered port, May 15, 1861, was 5’ 13” .8 slow, and los- 
ing 1.3, per day, up to Oct. 18; which was 157 days. 
Eye was 21 feet high. Index error 3’ + add. Required 
the longitude of ship. 


Question 4.—Nov. 13,1861. At 6h 30’ A. M., in 


latitude 25° 30/ N., longitude per log 68° 30’ W. ‘The ° 


observed amplitude of the sun was found to be E. 28° 
30’ S. Required the variation of the compass. 

Question 5.—Feb. 14, 1861. At 5h 25’ P. M., in 
latitude 20° 05’ S., longitude 110° EK. The observed 
amplitude of the sun was found to be W. 11° 15/ sr 
Required the variation of the compass.. 


QuEsTIon 6.—Jan. 6, 1861. At Sh 47 P. M., in lati- © 


tude 37° 14’ South, longitude 142° 03’ West, the sun’s 
altitude was found to be 39° 08/ 20” P.M. The ob- 
served azimuth of the sun was 8. 78° 45’ West. Index 
error 32” add. ye 19 feet high. Required the varia- 
tion of the compass. 


Question 7.—Oct. 20, 1861. At 8h A. M., in lati- 
tude 42° 22’ N., longitude 71° West, sun’s altitude was 
found to be 21° 13’ N. ‘The observed azimuth of the 
sun was N. 98° E. Eye was 19 feet high. Index er- 
ror, 3’ + add. Required the variation of the compass. 


Question 8.-—Feb. 16, 1861. At 8h 15’ A. M., in 
latitude 16° 7’ N., longitude 144° 49’ E., sun’s altitude 
was found to be 30° 18’. The observed magnetic azi- 
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muth was 8. 69° 15’ EK. Eye was 17 feet. Index er- 
ror, 1’ 39”. Required the variation of the compass. 

Question 9.— Compute by Mercator’s Sailing, the 
course and distance from Cape Cod, in latitude 42° 02/ 
N., longitude 70° 03’ W., to Sierra Leone, in latitude 
8° 30’ N., longitude 15° 18’ W. 

Question 10.—-Compute by Mercator’s Sailing, the 
course and distance from Boston Light, in latitude 42° 
19’ 30’ N., longitude 70° 55’ W., to Cape of Good 
Hope, in latitude 34° 22’ S., longitude 18° 30’ EK. 

Question 11.—A ship in latitude 50° N., longitude 
16° W. Sail south-westerly until her departure is 200 
miles, and then at noon by observation is in latitude 47° 
59’ North. Required her course, distance, and longitude in. 

Question 12.—A ship in latitude 42° 50’ N., longi- 
tude 59° W., sails S. W. by S. 3800 miles per log. Re- 
quired the latitude and longitude in. 


Qurstion 13.—Nov. 1, 1861. Latitude 47° N., 
longitude 68° 15’ West, “ per log” at lh 28’ 30”, A. 
M. Sun's altitude was 28° 18’, bearing South by West, 
per compass. At 2h 58/20”, P.M. Suns altitude was 
16° 40’ 8. Ship’s course during the elapsed time, was 
N. E. at 6 miles per hour, and making 4 point leeway 
with the wind N. N. W. Eye 19 feet high. Required 
the latitude of ship ? 

QurEstion 14——December 3d, 1861. In latitude 35° 
038’ N., longitude 68° 15’ W., per log. At 11h 30/ 
45”, A.M., sun’s altitude was 32° 18’ S. At lh 30/ 
45” P.M., sun’s altitude was 25° 11/8. At the time 
the first sight was taken the sun bore 8. by W., and the 
ship’s course during the elapsed time, was S. W. at 6 
knots per hour. Eye 19 feet high. Required the lati- 
tude of ship ? 


Question 15.—June 24, 1866. In latitude 26° 49/ 
N. “ per log,” at sunset, the sun’s upper limb was taken. 
Time by chronometer, 12h. 35’ 14”, it was fast of 
Greenwich time 2 minutes. Time per watch 6h 50/ 
P.M. Required the mean time and longitude of ship ? 

Question 16.—July 5, 1866, at 11h Q3/,.. Po Mutper 
watch, the observed altitude of the Pole Star was 51° 
20’, height of Eye 16 feet. What would be the latitude ? 

Question 17.--March 16, 1866. In longitude 67° 
30’ West. An altitude of the Pole Star was 53° 51’, 
time per chronometer 8h 10’ 12’, A.M. . Height of 
eye 12 feet. Apparent time at ship 3h 30/ 32”. Re- 
quired the latitude of ship 2 

Question 18.—Jan. 25, 1861. In latitude 38° 42 
N. “per log.” The sun’s lower limb at sunrise, was 
‘observed by a Spy Glass, at 10h 15’ 20” per chronom- 
eter. Time per watch 7h 00’. Required the longitude 
of ship ? 7 


SEAMANSHIP. 
IN ADDITION TO SECOND MATE'S EXAMINATION. 


Quxstion 1. Box-haul a ship short round, or wear 
short round ? 
ar 2. Club-haul a ship off a lee shore, when 
she can neither tack or wear ? 
ss 3. How will you back and fill in a tide 
way ? | | 
¥- 4. How will you heave to, after scudding ? 


1 5. What would you do, if taken aback in 
the night? 


. 
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What would you do if scudding, and 
your ship broached to? 

What would you do if scudding, and 
your vessel was brought by the lee ? 

If your vessel was thrown on her beam 
ends, when under a press of sail, 
what method would you take to 
right her ?. 

Should you lose a rudder, what is the 
first thing to be done, and how 
would you fit a temporary rudder ? 


SBI heavy squall is approaching, and all 


sail is set. Vessel close hauled, 
what is your best plan? 
You are coming in to port. Get your 
vessel ready to come to an anchor ? 
What is the common method of moor- 
ing a ship? | 

Your vessel being moored, she swings 
so as to get foul hawse, how do you 
clear hawse ? 

How do you unmoor ship ? 

How do you cat and fish your anchor, 
and stow it ? 

How do you get under way, and stand 
out on the wind ? 


ee 


STOWING CARGO. 


How are owners, masters and mates 
considered in law ? 

How does the law hold the ship- 
owner liable ? 


y Fias 
vy “=, ny 


Question 3. Hee must sygoeds ise received on board Cs 
ae 4. How will - “YOU. * stow and -dunnage e, 
hemp, flax, wool, cotton, &e. 2 a * ? a 


5. How stow and -dunnage, corn, wheat, - 
rice, peas, beans, &c. ? ee 


How stow and dunnage, oil, wine, 
spirits, beer, molasses, &c. ? Patt 


How stow and dunnage, tar, turpen- : 
tine, rosin 2 ine 


en 


How stow and dunnage tea, flour, cof 


i 


fee, cocoa! a 
How stow and dunnage an entire care. a 
go of sugar, saltpetre, or guano in’ aa 
bags ? of 


eee! hy 
a 


i 
How stow and dunnage ashes, tobacco; — a 
_bark, indigo, madders, or gum in 


casks, and bales ? id am 
; vt Ieee 


How stow and dunnage metals, bundle — me 
iron, rods, pigs of copper or iron? is 


How stow and dunnage miscellaneous — 
goods, such as cheese, lard, » dry 
goods, &c. 


How should bale ood be stowed in a 


midships ? ‘ , iis 
- How should they in the wings? 


How should bar, and. ra Oe iron be 
stowed ? | 


TAX 
MASTER'S EXAMINATION. 


IN ADDITION TO THE FIRST MATES EXAMINATION. 
Question 1.—June 15, 1861. At 3h 45’ P. M., run- 


ning out by Cape Cod, which bore south, distance nine 


miles, obtained three altitudes of the sun, and noted the 


time by chronometer. Mean of the times, 8h-26/ 30”, 


mean of the altitudes, 39° 50’ 13”. Eye was 19 feet 
high. Thermometer stood at 65°, and the barometer 
at 29 inches. Latitude of ship was 42° 12’ N. Longi- 
tude of Cape Cod 70° 04’ West. The error of the 
chronometer as given on shore was 1 minute fast. Re- 
quired the error of the chronometer by observation. 
Querstion 2.—June 15, 1861. In the afternoon at 
Boston, at 3h 15’ per watch. Im latitude 42° 21/ 15” 


_ N. Longitude 71° 04’ West. Observed several angu- 


lar distances of the sun’s lower limb, from its reflected 


image in an artificial horizon, and noted the time by a 


chronometer, mean of the time 7h 57’ 23.” Mean of 
the altitudes 90° 31/ 20”. Thermometer stood at 76 


degrees, and the barometer 30 inches. The error of 


the chronometer was supposed to be 2/ 29” .3 slow of 
Greenwich mean time. Required the error of this chro- 
nometer by observation. 

Question 3.—January 14, 1861. In longitude 39° 
42’ W. Observed the meridian altitude of the moon's 
lower limb, which was 60° 00’ 15”, bearing South. 
Time per chronometer 5h 28’. Eye 19 feet. Index 
error 1’ 18/—subtract.. Required the latitude of ship. 

Question 4.—Feb. 19, 1861, P.M. at ship. In 
longitude 64° 09’. West. Observed the meridian alti- 
tude of the moon’s lower limb which was 49° 30/ 10” S. 
Time by chronometer was 11h 50’. Eye 18 feet high. 
Index error 1’ 18’”—subtract. Required the latitude of 
ship ? 
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Question 5.—June 17, 1861. In longitude 165° E., 
altitude of the moon’s upper limb, was 70° 12’N. Eye 
19 feet high. Required the latitude of ship ? 7 

Qurstion 6.——July Ist, 1861. Required the meri- 
dian passage of the planet Jupiter, at Cape Cod. Also 
her meridian altitude, and the latitude of the Cape. 

Question 7.—June 17, 1861. Latitude 32° 15/ N. 
Altitude of planet Venus west of the meridian was 32° 
15’ N., time per chronometer 9h 15/ 20” P.M. Eye * 
17 feet high. Time per watch 5h P.M. Regutred the 
longitude of ship ? 

Question 8.—March Ist, 1861. In longitude 37° — 
W., observed the meridian altitude of the star Alde- 
baran, which was 48° 45/ 30,’ bearing South. Eye 21 
feet high. Required the latitude of ship ? ; 

Qurstion 9.——-December 3, 1861. In longitude 175° 
E. observed the meridian altitude of the star Arvetis, 
which was 46° 20’, bearing N. Eye 20 feet high. Re- 
quired the latitude of ship ? 

Question 10.—December 26, 1861. In longitude 
165° W., observed the meridian altitude of the star 
Canopus, which was 67° 30’ bearing 8. Lye 18 feet 
high. Required the latitude of ship ? 

Question 11.—March 15,1861. In latitude 42° 30/ 
N., altitude of the moon’s lower limb W. of meridian, 
was 58° 30/ S., time per chronometer, 14h 20’ 18”, 
Kye 19 feet high. Time per watch, 4h 45’ P.M. — Re- 
quired the longitude of ship ? 

Question 12.—Nov. 1, 1861. In latitude 45 N., 
longitude 65° 19’ W. per log, at 11h 15’ 20” A.M. per 
watch, regulated 35/ to the eastward of the ship. Sun’s 
altitude was found to be 29° 15’S. Hye 15 feet high. 
Required the latitude at time of observation ? 
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Question 13.—Noy. 15, 1861. In latitude 36° 28/ 
N., longitude 50° West, per log, at lh 35’ 40” P.M. per 
watch, regulated 40’ to the westward of ship. Sun’s 
altitude was 30° 17’S. Eye 17 feet high. Reguwired 
the latitude at tume of observation ? 

Qurstion 14.—June 19,1861. Sun’s observed alti- 
tude A. M. was 85° 40/, time per chronometer lh 46’ 
10”. Sun’s observed altitude was P. M. 85° 40’, 
time per chronometer 2h 12/26. Required the longi- 
tude of ship at noon, by equal altitudes ? 

Question 15.—Nov. 1, 1861. Sun’s observed alti- 
tude A. M., was 68° 20’, time per watch 11h 20/ 00” 
A.M. Sun’s observed altitude P. M., was 68° 20’, time 
per watch 12h 34/ 06” P. M., and fast of chronometer, 
2h 44’, Required the longitude at noon, by equal altitudes ? 

Question 16.—Your ship has sailed from yesterday 
noon until to-day at noon (per log) N. 47° E., dist. 130 
miles, but by observation, she has sailed N. 37° E., 
dist.. 147 miles.—Reguired the drift and the set of the 
current ? 

Question 17.—Your ship was yesterday at noon, in 
latitude 50° 10’ N., and longitude 380° 20/ W., and un- 
til noon to-day, has made by log 55’ .5 N., difference of , 
latitude, and 80’ .7 W. departure, but by observation it 
was found she was in latitude 31° 20’ N., and longitude 
32° 05’ W. Required the drift, and the set of the current ? 

Question 18.—Lunar observation. Boston Nautical 
College, July 2,1861. Distance was measured between 
the sun and moon, N. L., and was found to be 63° 07’. 
Sun’s altitude was 42° 36’, and moon’s altitude was U. 
L., 62° 23’. Time per watch was 8h 34/ 59” A. M. 
Required the longitude of the college ? 

Question 19.—Lunar observation. Sept. 10th, 1861. 
Time at ship 4h 16’ 16” P M. ‘Time per chronometer, 

10 | 
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5h 15/18” P.M. Observed distance between the sun 
and moon’s nearest limb, was 78° 56’ 50’. Sun’s alti- 
tude 20° 01’ 10’. Moon’s U. L. altitude was 16° 09’ 
05”. Index error 47” add. Eye 20 feet high. Re- 
quired the longitude and error of chronometer ? 

Question 20th.—Swmmner’s method. Dec. 21st, 1869. 
Sun’s true altitude was 20°, 23/8. Time per watch 9h 
25 A.M. Time per chronometer 13h 34’ P.M.  Lati- 
tude by account 36° 08’ N. Ship having sailed EH. N. 
EK. 3 E. 25 miles, observed another sight. Sun’s true 
altitude 25°, 10’ South. Time per watch 1h 50’ P.M. 
Time per chronometer 5h 55/ 34” P.M. Reguired latr- 
tude and longitude at last sight, bearings off the land and 
the true azimuth ? 

Question 21st.—January Ist, 1869. Sun’s true alti 
tude was 14°, 23’ S. Time per watch 9h 15’ A. M. 
Time per chronometer 11h 08’ 18” A.M. Latitude by 
account, 48° 45’N, Ship having run one mile N, E. 
by I. observed another sight. Sun’s true altitude was’ 
19° 33/8. Time per chronometer 12h, 06’, 44” P. M. 
Required the latitude and longitude at last sight, bearings 
off the land and the true azimuth. 


{a Norr.—Use Latitudes 43° and 44°, 


CHARTS. 
Question 22.—Place ship on Chart having latitude 
and longitude ? | 
ef 23.—Place ship on Chart by cross bear- 

| ings ? 

“«  24,—Place a ship on Chart by latitude and 

soundings ? 
és 25.—Place ship on chart by two bearings of 

the same object ? 
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QvuEsTION 26.—Place ship on chart by soundings, and 
bearings off a light ? 

Question 27.—Place ship on chart by Sumner’s 
method, and obtain the latitude and longitude, dis- 
tance off the land, and variation of compass ? 

Question 28.—Shape a course and distance, from 
one port to another, and from ship to port? 

Question 29.—Place a ship on the chart, and obtain 
the distance off a light, when you first make it on the 
horizon ? | 

Question 30.—Measure off a distance on the chart, 
between two places, when they bear N. and S%., and 
when they bear E. and W., from each (other) shape a 
course to come too in a roadstead, in a given depth of 
water ? : 

“=> Also miscellaneous questions in Navigation will 
be asked, such as the definitions of astronomical terms, 
meaning of the various corrections used in working 
navigation problems, and also the nature of Bill of Lad- 
ing, Invoice, Manifest, Bottomry Bond, Charter- 
party, &ce. 


SEAMANSHIP. 
IN ADDITION TO FIRST MATE’§ EXAMINATION. 


Question 1.—How will you heave too, after scudding 
under a close-reefed maintopsail, and reefed foresail ? 

Question 2.—Get under way, from a single anchor 

QuxEsTion 3. — Get under way, head to tide, wind 
abeam, cast to starboard ? 

Question 4.—Get under way, riding head to the 
wind, with a rock close astern ? 
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Quzstion 5.—Get under way, with a tide setting to 
windward, and cast to port ? 


QUESTION l. 
13 s: 

a ee “bs 

6 5. 

66 6. 

13 at 
QUESTION l. 
: 2. 

6 5 

(x3 aM 

3 5. 

66 6. 

4 * 

66 8. 


BILLS LADING. 


What is a Bill of Lading ? 

State the exceptions in a bill of lading ? 

How many bills of lading are signed 
by the Master ? 

What is done with these bills of lading ? 

When ought bills of lading to be 
signed, and what precaution should 
be taken with respect to the mate’s 
receipt before signing them ? 

When the quantity, quality or condi- 
tion of the goods are unknown, how 
would you qualify your obligations 
in the bill of lading ? 

If the consignee should refuse to pay 
the freight, how would you act? 


CHARTER PARTY. 


What is a Charter Party ? 

State the parties by whom a charter 
may be legally executed ? 

Should a charter party be made out in 
the master’s name ? 

Describe the principal clauses, in a 
charter party? . | 

What makes a charter party a legal 
document ? : 

What is the clause that makes the 
charter party binding ? 


. What is meant by lay days? 


What is demurrage ? 


QuEsTION 9. 
10. 


6S 


QUESTION l.. 


Lis 


12. 


13. 


14. 
15. 


16. 
17. 
18. 


aks 
20. 


PROTESTS AND SURVEYS. 
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How is demurrage claimed ? 

What should the charter party specify, 
with respect to lay days ? 

When about to charter your vessel, 
what are the necessary points to as- 
certain ? 

In case the merchant should refuse or 
not be able to furnish a cargo, what_ 
would you do under the circum- 
stances ? 

Is it proper to wait the demurrage 
days under such circumstances ? 

What would you proceed to do ? 

What would you then do with the 
ship ? 

Can you hold the cargo for demurrage ? 

Can you hold a cargo for freight? 

Having arrived at the port of destina- 
tion, what is the master’s first duty ? 

What do you do next? 

When do the lay-days run from ? 


If on the expiry of the lay days the 
cargo be not fully unladen, how 
would you act ? 

If you suspect your ship or cargo to 
be damaged on entering a port, what 
is the first thing you do? 

What is meant by noting a protest ? 


Within what time must you note a pro- 
test ? 


Question 5. 
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Question l. 
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13. 


14. 
15. 


16. 
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What do you do when you have perisha- 
ble cargo on board, oranticipate dam- 
age to have occurred, either to ship 
or cargo % 

Before the hatches are opened or bulk 
broken, what do you do? 

Whom would you call as surveyors ? 

If damage has occurred to the ship, 
what do you first ask of the sur- 
veyors ? 

Before surveying the cargo is anything 
to be done, if so, what? 

What should the surveyors of a cargo 
be able to certify, in order to save a 
claim being made on the ship for 
damage ? 

Upon whom does the expenses of the 
survey fall? 

What does the survey report of a cargo, 
particularize ¢ 

What must the surveyors be able to 

certify, so as to enable the shippers 
to make a claim on the under- 
writers 2 . 

When the repairs of the ship have 
been completed, what do you do? 

What further steps do you take to 
protect the ship ? 

How do you extend a protest ? 

MANIFEST. 

What is a manifest ? 

Where do you obtain the items for 
making up a manifest ? 

What is to be done with the manifest? 


QuESTION: l. 
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2. 
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BOTTOMRY, &c. 


What is a bottomry bond ? 

Under what circumstances is a master 
authorized to borrow on bottomry ? 

If the ship be lost before the comple- 
tion of the voyage would the lender 
get his money back ? 

What clauses does a bottomry bond 
contain ? 

Is anything payable before a bottomry 
bond ? 

What is the authorized mode of pro- 
curing money on bottomry ? 

In what order are bottomry bonds pay- 
able ; suppose more than one have 
been contracted ? 

Having put into a foreign port you find 
the value of the ship and freight is 
deemed insufficient for the sum re- 
quired, what would you do? 

What is a respondentia ? 

What is a mortgage ? 

If there be more than one, which is 
payable first ? 

What is the difference between a 
mortgage and a bottomry bond ? 


FIRST CLASS MASTER, EXTRA. 


This extra examination is intended for Masters of 
large ocean steamers, and in addition to the First Class 
Master’s examination, will be as follows :— 
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NAVIGATION. 


Question 1.—Have you a knowledge of the law of 
storms ? 

Question 2.—What is your idea of a cyclone ? | 

Question 8.—Can you calculate the bearing of its 
centre from your ship ? 

Qurstion 4.—How many points does the centre of a 
revolving storm bear from the direction of the-wind, at 
the ship, reckoned with the course of the sun? 

Question 5.—In your usual course to the West In- 
dies, after passing longitude 50° W., you observe un- 
mistakable signs of a hurricane bearing down on you, 
wind steady, N. E. trades, but increasing, with strong 
and sudden squalls, and the ship just upon the N. W. 
margin of the.cyclone; how does the centre bear from 
the ship, and what tack should you heave too on ? 

Question 6.—If the N. E. wind, instead of being 
steady, should be replaced by a violent wind from the 
North, how would the centre bear from the ship ? 

Question 7.—If you should lie too on the starboard 
tack, what wind would you experience ? | 

Quxrstion 8.—What is the rule for the hauling of the 
wind in a revolving storm in the northern hemisphere, 
in a port semi-circle ? ~ 

Question 9.—What is the rule for right hand on 
starboard semi-circle ? 

Question 10.—If you should take the storm N. E., 
and scud before it, should you be going to, or from the 
centre ? 

Qurstion 11.—How is the barometer affected while 
the first half of the storm is passing the ship ? 

Question 12.— How while the succeeding half 


passes ? 
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Question 13.—If a cyclone be moving N. N. E., and 
your ship W. 8S. W., wind from $8. E., will you be run- 
ning to, or from the centre of the hurricane ? 


STEAM. 


This examination will probably be conducted under 
the superintendence of the Marine Boards, the examiner 
being an engineer, selected by the board for that pur- 
pose. 
| BOILERS. 


Question 1.—How do you ascertain the saltness of 
the water in the boilers ? 

Qurstion 2.—How would you manage to change the 
water in the boilers, if the blow off cock were set fast ? 

Question 3.—On examining the boilers, they are 
found to be thin, what measures would you adopt to 
prevent accident ? | 

Question 4.—How would you keep the boiler free 
from salt and incrustation ? 

Question 5.—Is it requisite to have a hand pump fit- 
ted to the boilers, if so for what purpose ? | 

Question 6.—Explain the use of the gauge, glasses 
and gauge cocks, fitted on to the boilers ? 

(Question 7.—If the mercury was blown out of the 
steam gauge, by the pressure of steam in the boilers, 
what would you apprehend was the cause ? 

Qvestion 8.—What would you do to relieve the press- 
ure on the boilers? | 

Querstion 9.—How would you regulate the hight or 
quantity of water in the boilers?. 

Question 10.—When steam is up, how is the feed 
applied to the boilers ? 

Question 11.—When it is not up, what is necessary 


to be done before the fires are lighted ? 
11 
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Question 12.—When the engines are stopped, what 
precautions are necessary with regard to the water in 
the boilers ? 

Question 13.—What is meant by a boiler priming ? 

Question 14.—How would you prevent it doing so ? 

Question 15.—If the water in a boiler is suffered to 
get too low, what may be the consequences ? 

Question 16.—What hight should the water stand in 
a common boiler, above the tubes ? 

Question 17.—What hight should the water stand in 
a tubular boiler, above the tubes ? 

Question 18.—If any of the tubes were damaged by 
the fire, or leaky, what would you do, supposing you 
could not shift them ? 

Question 19.—How do you detect the pressure of 
steam in a boiler? 

Question 20.--If the water in a boiler is suffered to 
get too high, what might be the consequences ? 

Qurstion 21.--How do you know when the water in’ 
the boiler requires changing ? 

Question 22.—Explain the use of the thermometer 
and hydrometer ? 

Question 23.--If your safety valves were set fast, 
how would you relieve the pressure on the boilers if 
steam was up, and could not make its escape ? 


BOILER VALVES AND COCKS. 


Querstion 1.--What are safety valves ? 
re 2.—-What are reverse or atmospheric 


valves ? 

% bd ’ e . 

a 3.— What are communication or stop 
valves ? 

6 4.—What are feed valves ? 


5.—-What are kingston valves *? 
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Question 6.—What are blow off cocks 2? 


7.—-W hat are water gauge cocks? 


8.—What is a steam gauge ? 


9.—What is a hand pump for boilers ? 
ENGINE VALVES AND COCKS. 


1.—-What are throttle valves ? 
2.—What are side valves ? 
3.—What are expansion valves ? 
4.—-What are escape valves ? 
5.—_What are blow through valves ? 
6.—What are foot valves ? 
7.—-What are delivering valves ? 
8.—What are air pump bucket valves ? 
9.—W hat are injection valves and cocks ? 
10.— What are bilge pump valves and 
cocks ? | 
11.—What are stop, or sluice valves ? 
12.—What are jacket cocks? 
13.—What is the snifling valve ? 
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ENGINES. 


Question 1. Explain the use of the Cylinder? 
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2. Explain the use of the Air Pump? 

3. Explain the use of the Condenser ? 

4. Explain the use of the Eduction Pipe? 

5. Explain the use of the Hot Water Cis- 

tern ? , 

6. Explain the use of the Piston, and how 
fitted ? 

Explain the use of the Stuffing Box 
and Glands ? 


-— 


QuEsTION 8. 


18. 
19%; 
20, 
21. 
22. 


23. 


24, 


20. 
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Explain the use of the Parallel Motion 
rods ? 

Explain the use of the Eccentric, and 
how fitted ? 

Explain the use of the Starting Lever ? 

Explain the use of the Barometer ? 

Explain the use of the Steam Gauge ? 

Your vessel being alongside the wharf, 
proceed to get up steam ? 

Your steam up, how do you apply it to 
the engine to set it in motion? 

What precaution is necessary, before 
the engine is set in motion ? 

How do you start the engine ? 

Is it necessary to move the engine by 
hand a turn or two before starting ? 
Your engines being started, regulate 
the Injection Cocks, so as to keep 
them going at full or reduced speed? 

What is the use of the Injection ? ‘ 

How is the vacuum maintained in a 

- condensing engine ? 

How do you know when there is too 
much injection ? 

How do you know when there is not 
enough injection ? 

If the injection was not shut off when 
the engines are stopped, what would 
happen ? 

If the condenser reject the injection, 
what would you do? 


Would it be advantageous, if an injec- 


tion pipe was fitted so as to take 
injection from the bilge, if required? 
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26. 


27, 


28. 


38. 


39. 
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If water should get into the cylinder, 
what might be the consequences ? 
In running free with a heavy sea, and 

a jump upon the engines, what pre- 
cautions would you take to endeavor 
to prevent damage to the engines ? 
If one engine was damaged, what 
would you do in order to proceed ? 


If the eccentric should break, could 


the engine still be worked? | 

If a bearing becomes heated, what 
would you do? 

How would you slow an engine ! 

How would you stop an engine ? 

Wherein does a high pressure differ 
from a low pressure engine ? 

How do you admit tallow into the 
cylinder, when the engines are at 
work, for the purpose of lubricating 

the pistons ? 

What is meant by working the engines 
expansively ? 

How would you disconnect the engines 
if there was no disconnecting gear 
fitted ? 

What is meant by throwing the engine 
out of gear? 

Why have two feed-pumps fitted, say 
one for each engine ? 

Is it requisite to have branch pipes 
fitted to the feed pumps, if so for 
what purpose? 
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NOTE. 


In the examination for an assistant engineer, he will be provided with 
drawings and working sections, on a large scale, of the various parts of a steam 
engine, valves, slides, &c., &c.,and must answer the various questions put to 
him; and it must be borne in mind, that nothing but a practical knowledge of 
the steam engine, in all its details, will enable the candidate to pass the board 
of Examiners for an assistant engineer, and this practical knowledge can only 
be acquired by spending some time in an Engineer’s work shop. 


Masters and Mates in the coasting trade, for their ex- 
amination, are referred to page 8. 


THE THREE COASTING DISTRICTS. 


For the convenient regulation of the Coasting trade, 
the sea coast and navigable rivers of the United States 
are divided into three great districts. ‘The first includes 
all the districts on the sea coast and navigable rivers be- 
tween the eastern limits of the United States and the 
southern limits of Georgia ; the second includes all the 
districts on the sea coast and navigable rivers between 
the river Perdido and the western limits of the United 
States ; and the third includes all the ports, harbors, sea 
coasts and navigable rivers between the southern limits 
of Georgia and the river Perdido. And a licensed coast- 
er may trade within the limits of either of the great 
districts without being obliged to clear or enter at the 
custom house, provided he has not on board a certain 
amount of distilled spirits, or foreign merchandise, if he 
has he must make out duplicate manifests of the whole 
cargo, specifying marks and numbers of every package 
with the name and residence of every shipper, and 
should he sail without doing so, he will forfeit 100 
dollars.” 
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EXPLANATION OF THE PRINCIPAL ASTRO- 
NOMICAL TERMS USED IN NAVIGATION. 


ARCHRONICAL rising or setting of a planet is when it 
rises at sunset, or sets at sunrise. 

ALTITUDE is the hight of the sun, moon, or stars above 
the horizon, reckoned in degrees, minutes, &c. 

MERIDIAN is a great circle which passes through the 
zenith and poles, and is perpendicular to the horizon. 
When the sun is upon this circle, it is midday or noon. 

DeEcuiInAaTION is the distance of the sun, moon, and 
stars North or South from the equator. 

PaRRALLAX Is the difference between any celestial ob- 
ject as seen from the surface of the earth and from its . 
centre. 

ReErraction of a body is the quantity which that body 
appears above its true place in the heavens, and is 
caused by turning of a ray of light from a straight 
course; and when the Barometer is higher than its aver- 
aged hight, or state, the amount of Refraction, is greater 
than when lower. 

Potar Distance is the distance of the object from 
the elevated pole, from North in North Latitude, and 
from the Nadir in South Latitude. 

Ricut or Ascension is the distance of a heavenly body 
from the first of Aries on the equator; in other words, 
is that degree of the equator which comes to the meri- 
dian with the sun, moon, or stars, reckoned from the first 
point of Aries. 

Rapius is a line from the centre of the circle to the 
circumference, 

ZENITH is the point in the heavens directly overhead 
of the observer. 

Horizon is a great circle of the earth 90° from the 
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zenith, and is called the rational horizon. The sensible 
horizon is the circle that bounds our sight. A horizon 
at sea would be called a sensible horizon. — 

SEMI-DIAMETER of the sun or moon, is a correction 
necessarily applied in order to reduce the altitude to 
the centre of the body. 

Equation or Trmz. The sun has been used as a 
measure of time from the remotest antiquity, yet it is far 
from being uniform. The sun is either faster or slower 
than a well regulated clock or watch, during most of the 
year; at four times only do they coincide, on the 14th 
of April, 15th of June, 31st of August, and 23d of Dec- 
ember. Equation, then, is the difference between clock 
and sun time. 

Dip oF THE Horizon is caused by the eye of the ob- 
server being elevated above the horizon at his feet. 

AMPLITUDE is an arc of the horizon, contained be- 
tween the east.and west point of the heavens. 

AzimuTHs are great circles which pass through the 
zenith and nadir, and are perpendicular to the horizon, 
and are the distance of a heavenly body from the north 
or south point of the horizon when the body is on that 
GIPcle: 

Axis is an imaginary line passing through the earth’s 
centre. | 

ArtiriciaL Day is the time between sunrise and 
sunset. 

AstronomicaL Day is the time between two succes- 
sive transits of the sun’s centre over the same meridian, 
which always begins and ends at noon. 

Crviz Day is the time between midnight and midnight, 
and is 24 hours. 

Sea Day commences at noon, 12 hours before the 
civil day, and ends at noon of the civil day, the first 


89 


12 hours are marked P. M., and the last 12 hours A. M. 
A ship’s log is generally kept by this time. 

Equator is a great circle which divides the northern 
from the southern hemisphere, and being referred to the 
heavens, is called the Equinoctial. 
 Cycin is a period of time. | 

DrurnaL, belonging to the day; diurnal motions are 
daily motions. 

Kcurrtic is a great circle,—the sphere in which the 
sun always appears to move,—the angle it makes with 
the Equator is about 23° 28’. 

Zopiac is a broad circle in the heavens between two 
lines on each side of the ecliptic, and parallel to it 
at 8° distant. 

Exoneation is the angular distance of a planet, from 
the sun, as it appears to us upon the earth 

Emersion is the time when a planet that i is eclipsed 
begins to recover its own light. 

Eaurinoxis is the two points where the ecliptic cuts 
the equator, and is so called because the sun in either 
of these situations, the days and nights are equal to 
each other. 

LatiTubE of a star, or eet is its distance from the 
ecliptic. 

_ Loneirope of a star, or planet, is its distance from the 
first point of Aries, reckoned in degrees and minutes. 

LonaituvE of a place, is its distance from Greenwich, 
east or west. 

Lunar Monrus is the ane Beer een one new moon 
and another, which is about 29 days, 11 hours and 44 
minutes. 

Quaprant is the fourth part of a circle, 

OcranT is an aspect of the stars, or planets, when 
they are 45° distant from each other. 

12 
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SIDERAL, belonging to the stars or planets. 

SIDERAL YEAR is the time the sun takes In moving 
through the ecliptic, from any fixed star to the same 
star again. 

Transit is the passing of one celestial body before, 
another, so as to render any part of it invisible. | 

Twiticut is a faint light we see before the rising of 
the sun, and after his setting, and is occasioned by the 
refraction of the earth’s atmosphere. 

Co-SinEs, Co-Tancents, and Co-Sxcants are sines, tan- 
gents and secants of the complement of an are. 

Sotstice. The time when the sun is farthest from 
the equator, and the days are longest or shortest; when 
the days are the longest it is called mid summer, when 
the shortest med winter. 


PLANETS AND STARS 
GENERALLY USED IN NAVIGATION. 


Fixep Srars are so denominated from their always 
retaining the same situation in relation to each other. 
They may be distinguished from the planets by the 
twinkling of their lights. Many stars appear single to 
the naked eye, which, on being viewed through a good 
telescope, are found to consist of two or three stars; 
these are called binary or double stars. The Polar Star 
is a binary, and is composed of two stars of very un- 
equal magnitudes, the largest is white, and the smallest 
is red. 

Poraris, on Nortu Srar, always bears west, distance 
23° from the Pleiades, or seven stars, and is 1° 42’S. of 
the North Pole, and is of the second magnitude; and 
the two stars in the pleiades, most distant from the tail 
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are called the pointers, as they point directly to the 
North star, which is distant from them 23 degrees. 

ALDEBARAN. ‘This star which is of the first magni- 
tude, bears E. by S. 35° from the North Star, and is of 
a bright red color. 

Portux. This star, which is of the second magni- 
tude, bears E. N. E. from Aldebaran, distant 45°, and N. 
W. from it is the star Castor, distance 5°. 

' Recutus. This star is of the first magnitude, and 
bears from Pollux E. 8. E., distant 37° 30’. 
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PLANETS. 


The planets used in Navigation are Venus, Mars, 
Jupiter, Saturn and Mercury, and they are easily distin- 
guished from the fixed stars by their steady light; they 
never twinkle, except when near the horizon. 

Venus, which is the brightest of the planets, is of a 
brilliant white, and when she is west of the svn, she 
rises before him:and is called the morning star, when 
she is east of the sun, she shines in the evening, after 
he has set, and then is called the evening star. Her di- 
ameter is 7498 miles, and her magnitude a little less 
than that of the earth. 

Mars is of a dusky red color, some times he rises be- 
fore the sun and is seen in the morning; at other times 
he sets after the sun and is seen in the evening. His 
diameter is about 4218 miles, and his magnitude one 
seventh of the earth. 

Jupiter is the largest of the planets; when he is 
west of the sun he will be in the east before the sun 
rises, and will be the morning star, when he is east of 
the sun he will be the evening star. His diameter is 
about 89,069 miles; his magnitude 1400 times that of 
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the earth. He is attended by four satellites, or moons, 
which revolve around him. 

Mercury. ‘This is the nearest planet to the sun, it 
shows a, brilliant white light, and is the swiftest of all 
planets, it surface contains 32 millions of square miles, 
and like Venus it is alternately a morning and evening star, 
though not generally thus known. When west of the 
sun he rises before him in the morning; when east of 
the sun he sets after him in the evening. 

Moon. ‘The moon is 240,000 miles from the earth, 
and its diameter 2,180 miles; when the side which is 
next the sun is enlightened, the other half is dark, and 
invisible. When she has advanced a little way in her 
orbit, a small part of her illuminated side becomes visi- 
ble, this is the mew moon. When she becomes opposite 
the sun, nearly the whole of her enlightened hemisphere 
is presented to the earth. She is then called the full 
moon. 


NOTE.—In taking the planets or fixed stars for navigation purposes, the 
horizon must be distinct and well defiued, and the planets should be bisected 
on it, or in other words their centre brought-to the horizon. The nautical al- 
manac will give the time of the planets, and fixed stars, coming to the meridian 
for every day in the year and the necessary corrections for them; in the pres- 
ent improved state of the nautical almanac, we have the declination for the 
moon laid down for every hour during the day, and side corrections for every 
minute of time; the moon being so near the earth, her changes are very rapid, 
therefore to work the moon with accuracy her corrections must be taken out to 
the nearest minute. While the sun, which is over 96,000,000 of miles from the > 
earth, changes so slowly that his corrections can be taken out for every 12 
hours for common purposes at sea. 


LECTURES ON NAVIGATION DELIVERED BE- 
FORE THE BOSTON NAUTICAL ACADEMY, 
BY CAPT. ERASMUS THOMPSON. 
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NAVIGATION. 
Lecture No. l. 


The safety of commerce depends much on the im- 
provement of navigation, and at the same time contri- 
butes to increase the wealth of our merchants and pub- 
lic revenue, and a proper experience in this art should 
be the chief concern of those who undertake the navi- 
gation of a ship, whereby the lives and fortunes of men 
are committed to their charge. Every commander or 
officer navigating a vessel should be furnished with 
good instruments, and requisite epitomes of navigation, 
and they should be required to thoroughly understand 
and be expert in the practice of them, which by proper 
instruction they can become. The simple knowledge of 
obtaining latitude at noon or a sight for the chronom- 
eter in the morning, laying off a course on the chart, 
and keeping a log, does not make a navigator, any more 
than knowing how to handle a chisel or a plane makes 
a carpenter. A commander of a vessel should be able 
to take his sextant, measure a distance between the sun 
and moon, or star, and find his true position by it. He 
should also be able to take a sight and work it correctly 
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of the sun, moon, planet or fixed stars, and understand 
thoroughly all the new methods of navigation. He 
should also thoroughly understand amplitudes, and azi- 
muths, (which are of vast importance) to enable him to 
correct any errors of his compasses which may arise on 
ship board, for there are many things which may pro- 
duce an error in his compasses, which are the most im- 
portant instruments he has on board, for without them 
how can he find his way across a trackless ocean ? 


COMPASS. 


In regard to this instrument, it is said that the attrac- 
tive power of the magnet was known in Europe six 
hundred years before the christian era, and by the Chi- 
nese records it is said that its directive properties were 
known in that country at least a thousand years earlier. 
The invention of the compass is ascribed to Flavia 
Goya, of Naples, about the year 1302. The variation 
of the needle was discovered by Columbus, in Sept., 
1492, and soon after it was found to be different at dif- 
ferent places. ‘This difference was called the variation 
of the compass and was east or west as is deviated from 
the true magnetic north, one side or the other. Lines of 
variation were laid down on the charts which were sup- 
posed to show the variation at those placés, but no great 
dependence could be placed on them until Mr. Barlow, 
of the Royal Society of London, in 1823, published a 
valuable chart, in which the magnetic lines of equal 
variations were laid down as they had been observed in 
voyages of discovery and government surveys. In the 
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year 1859 he prepared a valuable table for the use of 
navigators, giving the variation in every parallel of lati- 
tude, each side of the equator, both in east and west 
longitude. Now it may interest you to know that the 
common sewing needle possesses polarity ; when floated 
on water, it will tend to the magnetic meridian, the 
point tending to the South. And this will be well for 
all seaman to know, for should they be so unfortunate 
as to quit their vessel without a compass, by the use of 
a common sewing needle they are supplied with a toler- 
able substitute, for a dry needle gently dropped on the 
surface of the water will swim, unless the upper part 
becomes wet, and if several needles be rubbed from the 
middle towards the point with the back of a knife, 
(which will excite a strong polarity) and then stuck to- 
gether, through a small piece of cork, with their points 
one way, they will move with a much quicker motion 
than either of them single. 
I shall next consider some of the causes of 


LOCAL ERRORS 


on board ship. That these errors exist from some cause 
is well known. In the first place a compass will differ 
very materially from itself on being removed from one 

part of a ship to another. Therefore the position of 
the compass must be confined to one particular spot on 
the ship, and the place is generally the binnacle on the 
quarter deck. Care should then be taken to examine 
the compasses to see if they are not effected by some- 
thing on board, the stove pipe coming up through the 
deck, for hot iron has much greater inflnence on the 
needle than cold iron, or iron nails, iron rods or bolts, 
for it is a well known fact that a bar of iron standing in 
a vertical position for a length of time will become mag- 
netic, and if it remain so for 14 years it will become a 
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complete magnet. Now the usual method of ascertain- 
ing this important error is to moor the ship so that her 
head can be swung round to all the four cardinal points 
of the compass, N. 8S. E.W., her head being pointed 
first due north by the compass on deck, another com- 
pass is taken on shore. Now if the ship’s compass 
makes the head of the ship due north, and the compass 
on shore makes the ship’s head bear due south, there is 
little or no local error, but. if the ship’s compass points 
due north, and the shore cempass makes the ship’s head 
bear S. by E. or S. by W., then there is a local error on 
board, and the difference between the compasses is that 
error. But to ascertain this the ship must be swung 
round to each of the cardinal points, therefore you can 
see how much care is required to keep this little impor- 
tant instrument in order that the mariner may find his 
way truly and safely. 

Too many incompetant men command and hold im- 
portant positions on shipboard. But our merchants and 
underwriters are waking up to a proper sense of the 
importance of this matter. ‘They are establishing Ship 
Master's Boards in all the principal seaports, for exami- 
nation of officers in the merchant service. And this is as 
it should be; and the young man who intends to-make 
the sea his profession, should therefore thoroughly qual- 
ify himself in this most importont branch of Navigation, 
if he wishes to rise to a first class commander. 

Now let us see what are the qualifications for a first class 
commander. | 

In the first place he should be a good navigator, in 
the second place a good seaman, and in the third place 
a good factor or merchant. Therefore the young man 
preparing for sea, the young officer expecting promo- 
tion, can see what is required of him to enable him to 


/ 


ae 


take high rank on the quarter deck. He should also 
possess a general knowledge of all the different instru- 
ments; which with his knowledge of navigation will 
enable him to form a correct Judgment in regard to the 
weather, winds, tides, &c. As. for instance the Hydro- 
meter will enable him to measure the moisture and dry- 
ness of the air, and whether he is to have rain or fair 
weather. The Barometer will assist him to anticipate a 
storm or hurricane, and with proper knowledge and atten- 
tion he can make and take in sail with perfect confidence. 
The Thermometer will enable him to determine if he is 
in the gulf stream or vicinity of ice, and will prevent 
him from coming in contact with icebergs. ‘The timely 
use of this little instrument has saved many a ship. 
There are also many other things that the nautical stu- 
dent should thoroughly understand. In the first place 


the 
TIDES. 


_ The ocean it is well known covers more than one half 
of the globe, and this large body of water is found to be 
in continual motion. Ebbing and flowing alternately 
without the least intermission. Now the moon has 
connections with these motions; for instance, if the tide 
_be now at high water mark in this harbor, it will pres. 
ently subside and flow regularly back for six hours, 
when it will be found at low water mark, after. this it 
will again gradually advance for six hours and then re- 
turn back in the same time. The interval however 
between its flux and reflux is not precisely six hours, 
but about twelve minutes more, so that the time of high 
water does not always happen at the same hour, but 
about three quarters of an hour later every day for thir- 
ty days, when it again recurs as before. For example, 


if it be high water at Boston to-day at noon, it will be © 
13 : 
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low water at twelve minutes after six o’clock in the 
~ evening, and consequently after two changes more the 
time of high water the next day will be about three 
quarters of an hour after noon. The following day it 
will be about half an hour after one, the day after that 
at a quarter past two, and so on for thirty days, when it 7 
will again be found to be high water at noon, the same 
as on the day the observation was first made. Now this 
exactly answers to the motion of the moon. She rises 
every day about three quarters of an hour later than the 
preceding one, and by moving in this manner round the 
earth completes her revolutions in about thirty days and 
then begins to rise again at the same time as before- 
Therefore the student will see that a thorough knowledge 
of these principles will enable him to calculate the time 
of high water in any part of the world, which is often 
of vast importance to him on entering a harbor. In the 
second place the 


WINDS OF THE OCEAN. 


It is well known that wind is a current of air ptit 
in motion, which is produced by a partial change of 
temperature in the atmosphere, one part becomes more 
heated than the:rest, that part becomes more rarified and 
light, and the equilibrium is destroyed. _ When this hap- 
pens the surrounding air rushes towards that part in 
order to'restore it, this spot therefore receives wind from 
every quarter. Now those who are to the northward of 
it experience a north wind, and those to the southward 
a south wind. 

THE TRADE WINDS. 


so called, are produced by a combination of two winds, 
north and east, and produce a constant north east wind, 
the two winds south, and east, produce a regular south east 
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wind. Now these winds rarely extend farther than 30° 
each side of the equator. 


MONSOONS, 


which change their course every six months, are pro- 
duced by the earth’s annual course round the sun, the 
north pole being inclined to the sun one half of the 
year, the south pole the other half. The 


SEA BREEZE, 


observable on islands, and other sea shores in the trop- 
ics, is only an effort of the atmosphere to restore its 
equilibrium, which has been caused from the heated 
surface of the land.. Now when night has cooled the~ 
land and condensed the air, it is generally found to flow 
back to the sea. 

HURRICANES 


rage with the greatest fury near the topics and generally 
in the vicinity of land or islands. 


NORTHERS- 


are found mostly in the West Indies, during the months 
of November, January, February and March. 


TORNADOES, 


which are found on the coast of Africa, are so called 
from their coming up from the leeward against the reg- 
ular trade winds. In the year 1860 I was on the west 
coast of Africa, in command of a clipper brig belonging 
to Rich, Thompson & Co. of Boston, and I experienced 
one of the most terrific tornadoes which had been known 
-on that coast for years. On its first appearance we had 
a fine breeze from the westward, all sail was immediately 
handed except the fore-topmast-staysail, which was kept 
out to veer under. It blew furiously for about one hour 
with heavy thunder and lightning, and torrents of rain. 
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The air was so charged with electric matter that no 
person could touch the chains without receiving an 
electric shock. ‘The compass fluttered and turned 
round. ‘The mercury in the barometer stood very low, 
and the flashes of lightning were fearful. We had 
however the good fortune to safely ride it out. 

WHITE SQUALLS — 


generally happen near the land, and blow with great 
violence, but are of short duration. ‘They indicate ‘their 
approach on the surface of the sea. They appear like 
a line of white water, thrown up by the force of the . 
wind and are very dangerous. 
WHIRLWINDS. 


It is the opinion of Prof. Arnold that they are caused 
by a sudden rarifaction of air in a small compass, occa- 
sioned by electricity in the atmosphere, in which case 
the surrounding air being much heavier, rushes from all 
sides into this space of rarified air, and being in that, 
space still much lighter above than below, occasions a 
constant current of air to run up. He is also of opin- 
ion that water spouts are formed on this principle, the 
water being drawn up from the sea. 

VAPORS 
are composed of water particles from the surface of the 
water, and by sun’s heat are rarified and thinned and 
separated from each other, and becoming lighter than 
the air they rise and float in the atmosphere. 

FOGS: _ 

are a collection of these vapors and become more visi- 
ble, as the light of day advances. / 

CLOUDS “ 


are vapors exhaled from the sea and land, and their 
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hight never exceeds two miles. The generality of 
clouds are rarely higher than one mile. ‘The variety of 
colors is owing to their particular situation in regard to 
the sun, and the different reflection of light. 


RAIN. 


When the weight of the air is diminished the vapor 
that floats in it will begin to fall, and as they strike one 
upon another in falling they unite and form small drops, 
and when a cloud consisting of these drops is united 
into such large drops that no part of the atmosphere is 
dense enough to support them, they must fall to the 
earth, and this is called rain, and these drops increase in 
bulk as they descend, being much larger than they were 
higher up in the atmosphere. 

THUNDER AND LIGHTNING. 


The atmosphere is the common receptacle of all the 
effluvia or vapors arising from different bodies; now 
when effluvia or sulphurous and nitrous bodies meet 
each other in the air there is a strong conflict or fermen- 
tation between them which is so great as to produce 
fire. If the inflammable matter be thin and light it 
will rise in the atmosphere and will flash without doing 


_any harm, but if it be dense it will he near the surface 


of the earth, take flre and explode with surprising force, 
accompanied by terrible claps of thunder. The effects 
of thunder and lightning are owing to the sudden and 
violent agitation of the air, together with the explosion. 
In conclusion I would say to you when on board of a 
ship always keep at a distance from the masts in a thun- 
der storm, and when on land from trees. 


Lecture No. 2. 


Suie’s Journat.—A thorough understanding of the 
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science of Navigation is indispensable to every ship- 
master, to every subordinate officer, and to every young 
man whose purpose is to follow the sea as a profession. 
To the ship-master, because the safety of his vessel, his 
passengers, his crew, his cargo and his owner's interests 
depend upon his information and ability. To the sub- 
ordinate that he may be equal to any emergency that 
may come up during a voyage. To the man before the 
mast and the boy, that their advancement may be sure 
and speedy. ‘The importance of systematic instruction 
in this branch of education is daily being advocated by 
those of great influence in the naval interests of the na- 
tion. Schools and boards of examination are being es- 
tablished by the Boards of Trade in our principal sea- 
ports, and energetic measures are being adopted for the 
advancement, in this manner of the commercial inter- 
ests of the country. 

It will be my endeavor to make these brief lectures 
upon the science of navigation, instructive, not only to 
those who ‘“‘ go down to the sea in ships,” but also to 
any one who desires information in a most entertaining 
and useful branch of study. It is my intention to ex- 
plain the theory of navigation, carefully, systematically 
and thoroughly. ‘To speak of the qualifications and the 
requirements of the different officers of a vessel, and 
explain in full the various duties devolving upon them 
in their several capacities. The different departments, 
and particulars of the science, such as keeping a log, 
inspection and projection, finding latitude by sun, moon, 
planets and. stars; adjustment and manipulation of 
quadrants, sextants, &c., longitude by chronometer, the 
use of the various instruments, rating chronometer by. 
sea and artificial horizons; double altitudes : measuring 
hights and distances ; obtaining difficult bearings of land 
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by charts, shaping courses, etc., etc., will be treated 
methodically and scientifically. 

Captain Barrett of the U. S. Navy, in his lately pub- 
lished work on navigation, in his introductory remarks 
states, that “the greater part of the volunteer officers, 
who entered the navy, came before him to pass their 
examination ; and he found a lamentable deficiency in 
the most of them, in the simple preliminaries of navi- 
gation —such as keeping a correct log and working 
dead reckoning.” I propose in this lecture to treat on 
these subjects as plainly as possible, so that all may un- 
derstand it. 

To keep a correct ship’s journal, the log should be 
thrown every two hours, and the ship’s rate of speed 
entered on the log slate, as well as the course she has 
made. At the end of the twenty-four hours, or sea day, 
as it is termed, the first officer, whose duty it 1s to keep 
the reckoning, sums up the number of miles she has 
run on the various courses, applying correction for error 
of compass and leeway, which will give the true courses 
the ship has made good. 

With these true courses enter first the table of the 
navigator, and then find the difference of latitude and 
departure the ship has made on those courses for the 
twenty four hours. Then place all these courses in a 
traverse table and add up all the northings, southings, 
eastings and westings separately and set down their re- 
spective sums at the bottom of each column. If the 
southing is greater than the northing, subtract the 
northing therefrom, and vica versa. The remainder will 
show how far the ship has gone north or south, east or 
west. ‘The object of this traverse table is to reduce all 
the courses sailed to a single course, so as to obtain the 
difference of latitude and departure. Then to the lati- 
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tude left the day before apply the difference or latitude 

made, and if of the same name, add them; if of 
different names, subtract, which gives the latitude the 
ship has come to that day. Now proceed to find the 
longitude by adding the latitude the ship has come to 
the latitude she left yesterday. Half the sum of these 
two latitudes will be the middle latitude, with which 
enter table second, using it as a course, and seek in the 
latitude column for the departure the ship has made. 
Opposite it in the distance column is the true difference 
of longitude, which apply to the longitude left. If of 
the same name, add them; if of different names, sub- 
tract, which will give the correct longitude. 

Now, having the latitude and longitude of the ship, 
next proceed to find the distance the ship has run from 
noon to noon, and the course she has made good. ‘To 
do this, enter table second of the Epitome again, and 
find the difference of latitude and departure to agree in 
their respective columns. Opposite them in the dis- 
tance column will be the distance the ship has run, and 
at the top or bottom of the page will be found the 
course she has made good. Thus every day at noon 
the latitude and longitude can be obtained ; also the dis- 
tance the ship has run, and the course she has made 
good. 

In the ship’s journal must be entered the latitude and 
longitude of the ship, her courses run, and in the ab- 
stract table at the foot of each day’s work, must be 
written the difference of latitude and longitude made, 
the distance run, and the true course. 

In the column of remarks must be entered anything 
of local interest on board, or any transaction that may 
affect the owners, the insurance, the cargo, or the safety 
of the ship, as the journal (if brought into court) is 
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considered in the same light as a business man’s ledger 
and is, or ought to be, a bona fide description of the 
voyage. é 

It is the duty of the first officer or mate to keep the 
log, and he must see to it that it contains everything of 
local interest, and allow no one to make an éntry therein 
but himself, for marine law requires this duty of the 
first officer of any vessel, of one hundred tons burden 
and upwards. 


Lecture No. 38. 


Decurnation. In this lecture I shall explain decli- 
nation and its important bearings upon all navigation 
_ problems. 

In the first place, the declination of the sun, moon, 
or planets, is their distance from the equinoctial, north- 
ward or southward; for when the sun is in the 
equinoctial, he has no declination, but enlightens the 
globe from pole to pole. As he increases in north 
declination, he gradually shines farther over the north 
pole and leaves the south pole in darkness, and in a 
similar manner when he has south declination he shines 
over the south pole and leaves the north pole in dark- 
ness. The greatest declination the sun can have is 23° 
28’ north or south. The greatest a star can have is 90° 
north or south. The greatest a planet 30° 28/ north or 
south. ‘The sun’s annual path through the heavens is 
divided into twelve signs, from right to left, beginning 
at Aries, and is as follows: 

He enters Aries about March 28; Taurus, April 20; 
Gemini, May 21; Cancer, June 21; Leo, July 23; Virgo 
August 25. These are called the northern signs, the 


sun then having north declination. The sun enters 
14 
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Libra, September 23; Scorpio; October 23; Sagittarius, 
November’ 238; Capricornus, December 21; Aquarius, 
January 20; Pisces, February 18. These are called the 
southern signs, the sun then having south declination. » 
The Nautical Almanac gives the declination of the sun 
for the first part of the astronomical day at Greenwich, 
for every day in the year, which declination is computed 
for the longitude of 0° (nothing). This declination 
must be corrected for the longitude of the ship at the 
time you want to use it. There are two ways to find 
this correction; one is, by entering table 5th of the 
Epitome, with the longitude at the top, and the day of 
the month in the same column; under the former and 
opposite the latter will stand a correction to be applied 
to the declination taken from the Nautical Almanac, 
and at the top of the table you can see whether to add . 
or subtract it. The naval*method of correcting the 
declination is from a side table in the Nautical Almanac 
itself, as a difference for every hour is laid down by the 
side of the declination. Now, having a chronometer on 
board, you can find the time at Greenwich correspond- 
ing to the time at ship, and by applying the hourly 
correction, to the Greenwich declination, you have the 
true declination. of the place of the ship. Declination 
being a very important correction, and one which must 
be used in all navigation problems, it is very important 
that the navigator should thoroughly understand and 
know how to correct it before using it. 


In applying declination to observations taken with a 
sextant or quadrant, you first obtain the latitude of the 
heavenly body and correct it (which corrections will be 
fully explained in a future lecture) to obtain the true 
altitude, which latitude subtracted from the angle of 90° 
will, in obtaining latitude, give you the zenith distance, 


107 


or the distance of the heavenly body from the zenith. 
To the zenith distance you apply the sun’s corrected 
declination, and it will give you the latitude of the ship. 


Lecture No. 4. 


Lavirupr. I shall. now explain the naval method of 
obtaining latitude at noon by a meridian observation. 

Twelve o’clock being the time when the sun passes 
the meridian, obtain his altitude by a sextant, and cor- 
rect this altitude. For index error, if any, add the 
semi-diameter, and subtract the dip and refraction to 
obtain the true altitude. Then subtract the true altitude 
from the angle of 90° to obtain the zenith distance; to 
this zenith distance apply the corrected declination, and 
if the zenith distance and declination are both of the 
same name, add them; if of different names, subtract 
them, and the result will be the latitude of the ship at 
noon of that day. ; 

In explanation of the corrections used in this pro- 
blem —the Index Error is an error of the sextant, if 
out of adjustment ; but if adjusted, there is no Index 
Error. This error is sometimes additive, and sometimes 
subtractive. Semi-diameter is half the diameter of the 
sun. The astronomer measures all heavenly bodies 
from the centre of the earth ; navigators from the sur- 
face. Hence this correction to bring our observations 
to compare with theirs before we can use their tables. 
Hight of eye, or dip, is the number of feet that the ob- 
server stands above the surface of the sea, and is al- 
ways to be subtracted from the altitude, as it makes his 
altitude that much too large. 

REFRACTION. 


All heavenly bodies appear higher than they really 
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are, owing to the dense rays of refraction, as rays of 
light do not come to us in a straight line; therefore a 
correction must be found for this error, and always sub- 
tracted from the observed altitude. 

The declination used must be corrected for the longi- 
tude of the ship (as explained in a former lecture), and 
this should be applied, as stated before, to the zenith 
distance ; this zenith distance being the true distance 
of the sun from the zenith at the moment of its having 
done rising ; this will give you your latitude in any part 
of the world. 


SS eee 


lenerore No. 5. 


CuronoMETER Time.—I shall now explain the naval 
method of obtaining longitude by the chronometer, and 
the necessary corrections attending its manipulations. 
The best time to take an altitude for the chronometer, is 
when the sun is rising or falling the fastest, or when it 
bears nearly east or west, for then a small error in the 
latitude will not affect the result. There is a variety of 
opinions among navigators in regard to the best time to 
obtain a morning sight for the chronometer. My rule 
invariably has been to obtain an altitude between 13° 
and 25°, and by allowing for the refraction (which is al- 
ways large near the horizon) I obtain good sights. 
Now, having obtained the altitude, and noted the time 
by the chronometer, correct the altitude by applying the 
Index Error of the sextant. If there be any, add the 
semi-diameter and subtract the dip and refraction; to 
obtain the true central altitude, bring the latitude for- 
ward to the time of observation, and get the sun’s polar 
distance, by taking out the declination for that day and 
correcting it, for the longitude of the place, and the 
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time from noon, to obtain the true declination. This 
declination applied to the angle of 90°, (which is some- 
times added and sometimes subtracted), will give the 
polar distance, or the sun’s distance from the poles; 
then add together the altitude, latitude and polar dis- 
tance, to obtain the sum ; halve this sum, and_from this 
half sum subtract the true altitude and note the re- 
mainder ; then proceed to find the log secant of the lati- 
tude, log co-secant of the polar distance, log co-sine of 
the half sum, and log-sine of the remainder ; half the 
sum of these logarithms will correspond to the appar- 
ent time of day in the hour column; to this apparent 
time apply the equation of time, and it will give the 
mean or true time of: day ; then proceed to correct the 
watch, having noted the time on taking the altitudes, 
and the difference between the true mean time, and the 
time shown by the watch will give the error, fast or 
slow. Proceed then to find the true time by the chro- 
nometer by applying its rate, and the difference be- 
tween the true time of the chronometer, and the mean 
time of the ship, will be the longitude. If in west 
longitude, subtract the ship’s time from the chrono- 
meter ; if in east longitude, subtract the chronometer 
time from the ship’s time, and it will give the longitude 
in time ; turn this into degrees, miles, and proportional 
parts of a mile, by the aid of table 21st, constructed for 
this purpose. In regard to the corrections used in this 
problem, it is of great importance that they should be 
correct, for an error in them will affect the longitude. 
The apparent time obtained by the log sine is the ap- 
parent noon shown by the sun, or the passage of his 
centre over the meridian of any place. The difference 
between apparent and mean time is called equation of 
time ; which is owing to the unequal motion of the 
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earth in its orbit, and the inclination of its axis. The 
equation of time, then, which is simply the difference 
between sun and clock time, being applied to the appar- 
ent time, will give the mean or true clock time of the 
place. 

The chronometer is a perfect clock, showing the true 
time at Greenwich, from which all longitude ‘is reck- 
oned, and has a rate or error, which is fast or slow, and 
which must always be applied to it on taking observa- 
tion for longitude. 


Lecture No. 6. 


Ratine CuHronoMeTer. Gentlemen: there is one very 
essential thing that navigotors should be thoroughly fa- 
miliar with, and that is the knowledge of ascertaining 
the error or rate of the chronometer; for when the 
chronometer is to be used on a yoyage it must be adjus- 
ted, and its rate of going ascertained before sailing. 
This is done on shore by observing with a transit instru- 
ment the time of the transit of the sun or a fixed star 
on the meridian, and the general method is by using an 
artificial horizon of quicksilver. 

The chronometer having been thus regulated to 
Greenwich time, and its daily rate of going ascertained, 
if it should remain unaltered it will show the true time 
at Greenwich at any moment at sea; but owing to a 
variety of causes it is liable to get disrated on board 
ship, and its rate of going changed; and in order to 
ascertain this change at sea, when in the vicinity of 
some cape or light, whose latitude or longitude are 
known, the navigator should be able to find this error by 
a sea horizon. In explaining this problem I shall en- 
deavor to make it so plain that any navigator can 
understand and avail himself of it. 
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Now, being in the longitude of some well known 
cape or light; take three sights and note the time by 
chronometer. ‘Then take the mean of these sights, to 
this mean, apply corrections for index error, dip and 
hight of thermometer and barometer to ascertain the true 
refraction of the place, and also semi-diameter, which 
will give the sun’s true altitude. Ascertain the distance 
off the light or headland, in order to ascertain the par- 
allel of latitude that the ship is on. Obtain the mean 
time of the ship in the usual manner, turn the longitude 
of the light or headland into time, add it to the mean 
time of the ship, if in west longitude, but subtract it if 
in east longitude. This will give the true time at 
Greenwich, and the difference between this time and 
the time shown by your chronometer, will be its error, 
fast or slow. Now apply the shore rate to your chro- 
nometer and note the difference. Should you be in the 
same place two days after, you can take another set of 
sights, at or about the same hour, and find the error on 
that day, and these errors divided by two, will be the 
daily rate of the chronometer. 

In regard to the corrections used in this problem, 
ereat care should be taken to have them perfectly cor- 
rect. The hights of the thermometer and barometer, 
MUST ALWAys be used to ascertain the true refraction of 
the place of observation, as the refraction is greater in 
some places than in others, and is always more dense 
when the heavenly body used is near the horizon. The 
semi-diameter should always be taken from the Nautical 
Almanac for the day of the observation, as great accu- 
racy 1s required in obtaining the true central altitude, 
and the logs should always be worked for seconds, and 
the mean time ascertained to its smallest denomination. 
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Lecture No. 7. 


Error oF Compass. —It is of great importance to the 
navigator, that he should be able to ascertain the varia- 
tions of the compass in any part of the world; and this 
can be done by taking amplitudes at sunrise or sunset, 
or azimuths in the fore or afternoon. Variation, to be 
sure, is laid down on the charts for different parallels of 
latitude, but this variation is constantly changing, and 
has been down on the charts for years; so that the ac- 
complished navigator will see the importance of ascer- 
taining for himself the true variation, and if the varia- 
tion laid down on the charts is correct. And then 
again it is of the utmost importance to ascertain the (o- 
cal error of the compass, which may be caused by iron 
in some part of the ship or her cargo. I shall first ex- 
plain amplitudes and the method by which the varia- 
tions can be ascertained by them. 

An amplitude is an arc of the horizon, contained be- 
tween the east and west points of the heavens, or the 
ceutre of the sun, or a star at its rising or setting, or in 
other words, it is the distance of any heavenly body 
from the east and west point of the horizon, measured 
on an arc of the circle of 90 degrees. Obtain the mag- 
netic bearings of the sun by compass, when he is in one 
of his diameters above the horizon and readoff the de- 
grees. Then work out the true amplitude, by obtaining 
the true declination, and entering table 7th of the epi- 
tome with the declination at the top, and the latitude in 
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the side column ; under the one and opposite the other, 


will stand the true amplitude; and the difference be- 


tween the true and the observed, will be the variation ; 


_ and if the true amplitude falls to the right of the ob- 


served, the variation will be easterly; if. to the left, 
westerly ; and if the declination is north the amplitude 


must be measured from between the east or west to- 


wards the north; if south, towards the south. This 
problem is very easy but of great importance to the 
navigator. Azimuths are great circles which pass 
through the zenith and nadir, and are perpendicular to 
the horizon, and are the distance of a heavenly body 
from the north or south point of the horizon when the 
body is on that circle. ‘The best time to observe an azi- 
muth is when the sun has obtained half his altitude in 
rising or setting. First obtain his magnetic bearing or 


azimuth, by compass ; then work out his true azimuth, 


by obtaining his true altitude, polar distance and lati- 
tude of ship, and add together to obtain the sum, halve 
this sum, and from this sum subtract the polar distance ; 
or, take their difference ; get the secant of the latitude 
and altitude, co-sine of the half sum and remainder ; 
the sum of these logs will be the co-sine or true azi- 
muth, and the difference between this and the observed, 
will be the variation; and if the true falls to the right 
of the observed, the variation will be easterly ; if to the 
left, westerly. All azimuths must be measured from 
the north in north latitude, and from the south in south 
latitude ; towards the east in the morning, and towards 
the west in the afternoon. Azimuths can measure an 
angle of 180 degrees, while amplitudes can only meas- 
ure an angle of 90 degrees ; by a thorough understand- 
ing of these important problems, the navigator can as- 
certain the true variation of the compass, in any part of 


the world. 15 
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The local error of the compass, as I said before, is 
generally caused by iron in some part of the ship, or 
the cargo, therefore always place the compass in the 
same part of the ship, and find, by actual observation, 
the greatest deviation arising from the local attraction 
when the ship’s head is directed east or west, (this can 
be done in harbor in the same manner as it is by the 
naval ships before proceeding to sea), and when the 
ship’s head is any other direction the navigator can find 
the deviation by entering table first of the epitome, with 
the heading of the ship as a course, and find the correc. 
tion in the departure column. One word of caution in 
regard to using compasses : 

Care should be taken to examine the compasses, in 
order to ascertain whether they are not affected by 
something on board the ship. When the compass is in 
use be careful that the lubber’s point be placed perpen- 


dicular to the fore side of the binnacle, and when lying 


in port, and the compasses not in use, the compass card 
should be taken off the spindle point and wrapped to- 


gether in pairs in dry brown paper, with the north point | 


of one, to the south point of the other, and kept at a 
distance from other pairs, which will improve their mag- 
netic virtue. 

From the above considerations, you will perceive how 
important a matter it is to be enabled to detect and rec- 
tify the above errors, and have a thorough understand- 
ing of navigation. 


Lecture No. 8. 


LatituDE or Moon. — Gentlemen: the importance of 
a thorough understanding of the finer branches of navi- 
gation, such as working the moon and planets, can only 
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be appreciated by those who have been obliged to make 
a European passage, without seeing the sun for weeks ; 
and the object of this lecture will be to explain the best 
method of obtaining the latitude of the ship by meridian 
altitude of the moon, and a simple rule for the same. 

In the first place it is necessary to obtain the meri- 
dian passage of the moon for the place of the ship ; 
which is done by entering the Nautical Almanac and 
finding the moon’s passage for that day at Greenwich, 
and her passing the meridian the next day, and the dif- 
ference between these two times, which is found at the 
top of table 28, under which, and opposite the longi- 
tude of the ship will stand a correction, to be applied to 
the time of passage at Greenwich, to obtain her passing 
the meridian of the ship. | 

Having obtained the hour of her passing the ship, 
obtain her altitude by the sextant, augment the semi- 
diameter from Nautical Almanac, and apply it to the al- 
titude ; subtract the dip to obtain the apparent altitude ; 
find a correction for parallax and refraction, by means 
of table 19; this correction must in all cases be sub- 
tracted from the standing correction 59/ 42”; the differ- 
ence of which must be added to the apparent altitude, 
to obtain the true altitude. This true altitude subtract- 
ed from the angle 90°, will give the zenith distance ; 


correct the declination in the usual manner, and apply 


it to the zenith distance; if of the same name, add 
them; if of different names, subtract them, and the re- 
sult will be the latitude of the ship at the hour of ob- 
servation. This problem is of great importance to the 
navigator, a thorough understanding of which will en- 
able him to obtain his latitude at night, and by using it 
in Sumner’s method, he may also obtain his longitude, 
his bearings and distance off the land. 


? 
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Loneirupe By Moon.—I will now explain a very im- 
portant problem —how to obtain the longitude of the 
ship by the moon. In the present improved state of 


the naval Nautical Almanac, we can easily find the 


moon's right of ascension and declination, for the time 
at Greenwich ; and even without a chronometer the 
time at Greenwich can be obtained, if we know the 
longitude of the ship, as well as the mean time at the 
place of observation, by a watch; for by adding the 
longitude in time to the time by watch, if in west longi- 
tude, or subtracting it if the longitude is east, we shall 
obtain the corresponding time at Greenwich. Great ac- 


curacy is required in an-observation of this kind in com- 


puting the time at Greenwich, for an error in this will 
affect the moon’s right ascension and declination, which 


vary rapidly. Right ascension often 3” in one minute 


of time, and declination: 15” in one minute of time. 

In taking an observation, note the time by a chro- 
nometer ; at the same instant take from the Nautical 
Almanac the sun’s right: ascension, moon’s right ascen- 
sion, moon’s declination, moon’s horizontal parallax, 
moon’s semi-diameter, which must be augmented and 
added to it. ‘To the observed altitude, apply the moon's 
semi-diameter and subtract the dip; to obtain the cen- 
tral altitude, add the correction for parallax and refrac- 
tion, (which correction is found in table 19) by subtract- 
ing the tabular number corresponding to the altitude 
and horizontal parallax, from the standing number of 
59’ 42”; the correction so found to be in all cases added 
to the central altitude, to obtain the correct altitude ; 
then bring forward the latitue to the time of observation. 
Obtain the polar distance in the usual manner ; add to- 
gether the corrected altitude, latitude and polar distance 
to obtain their sum ; halve this sum; and from this half 
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sum, subtract the moon’s true altitude for a remainder < 
get the secant of the latitude, cosecant of the polar 
distance, cosine of the half sum, and sine of the remain- 


der; half the sum of these four logarithms will corre- 


spond to the time in the hour angle column; apply the 
moon’s right ascension, the sum of difference will be 
the right ascension of the meridian; from this subtract 
the sun’s right ascension, (increased by twenty-four 
hours if necessary ), the remainder will be the apparent 
time of the ship; to this apply the equation of time, 
and it will give the mean time of ship at the place; and 
the difference between this mean solar time, and the 
time shown by the chronometer at the time of obser- 
vation, will be the longitude in time; which is turned 
into degrees, minutes and seconds by table 21st, and 
will be the longitude of the ship at the place of obser- 
vation. Sumner’s method may also be worked by the 
moon, and the navigator be enabled to ascertain his true 
position at any time of night. 


LEcTURE YTH. 


LatirupE sy Pianrets.—TI shall now explain to you 
the method of obtaining latitude by the planets, and 
how you can distinguish them by calculating their alti- 
tudes, and obtain the time of their meridian passage at 


ship. The latitude is found upon the same principle as 
that by the sun and moon, and their declinations are 


found for every day in the year in the Nautical Almanac. 
Select. a planet that will come to the meridian at twilight, 
if possible, because then the horizon is distinctly defined ; 
find the time of its coming to the meridian at Green- 
wich ; apply the equation the contrary way to what is 
directed in the Nautical Almanac, which will give the 
time of her passing at the ship; to the time of her pas- 
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sage at Greenwich apply the longitude, turned into time, 
which will give the true time at Greeewich; (if you 
have no chronometer) bring forward the latitude by 
dead reckoning, which subtract from the angle of 90°, 
will give the co-latitude, to which apply the declination 
of the planet. If of the same name, add; if of differ- 
ent names, subtract, will be the computed altitude, 
which altitude place on the sextant, and look towards 
the north, if in south latitude, or towards the south in 
north latitude, and the planet will be seen on the hori- 
zon, and no other, (as no two come to the meridian at 
the same time.) Bring the planet to the horizon, and 
keep it there until it attains its greatest altitude. To 
the altitude apply corrections for dip and refraction ; 
( discarding the semi-diameter, as the planet’s centre is 
brought to the horizon), will give the true altitude, 
which subtracted from 90°, will give the zenith distance, - 
to which apply the declination; (if of the same name, 
add ; if of contrary names, subtract ), will give the lati-’ 
tude of the ship. 

Fixep StTars.—Latitude may also be found by a fixed 
star on the same principle. First find what star will 
pass the meridian at any given hour of the night you 
wish. Enter the Nautical Almanac, in the table of 
fixed stars, and with the day of the month, until you 
come to the required hour,—opposite it will stand the 
name of the star. There will be no difficulty in taking 
these observations, even by a person unacquainted with 
the stars, for by knowing at what time the star will pass 
the meridian, and the computed altitude, and placing 
that altitude on the sextant, and looking at the horizon, 
that star will be seen on the horizon, as no other star 
will be on the meridian at that time. 
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Lecture 10rn. 


LonaitubE By Pianetrs.—In this lecture I shall ex- 
plain the method of obtaining longitude by the planets. 
But in the first place, let me again call your attention 
to the importance of an accurate knowledge of time, with- 
out which no problem in nautical astronomy can be 
correctly solved. Bear in mind, the astronomical day 
commences at noon of the civil day of the same date, 
and comprises twenty-four hours, which are reckoned 
from 0 to 24, and from the noon of one day to that of 
the next following. ‘The civil day begins twelve hours 
before the astronomical day ; therefore the first part of 
the civil day answers to the last part of the preceding 
astronomical day, and the lsat part of the evil day to the 
first part of the same astronomical day. -Thus, January 
10th, 2h. A. M., civil time, is January 9th, 14 h. astro- 
nomical time; and January 9th, 2h. P. M., civil time, is 
also January 9th, 2 h, astronomical time. ‘The rule, then, 
for the transformation of the civil time into astronomical 
time is this: If the civil time is marked A. M., take one 
from the date and add twelve to the hours, and the 
result is the astronomical time wanted ; if the civil time 
is marked P. M., take away the designation P. M., and 
the astronomical time is had without further change. 
And also bear in mind that drue, or apparent time, is 


. measured by the motion of the real sun. Mean time is 


measured by the motion of the mean sun, and the differ- 
ence between the ¢rue, and mean time, is called equation 
of time, and by means of it we pass from true to mean 
time, or the reverse; for, if the true time be given, the 
mean time corresponding to it will be obtained by adding 
or subtracting the equation ; and if the mean time be 
given, the true time is obtained by applying the equation 
of time in the Nautical Almanac the contrary way. 
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Now, longitude may be found as correctly by an altitude © 
of a planet at twilight, as by the sun, by first ascertain- 
ing from the Nautical Almanac its time of passing the 
meridian, to know if it be east or west of the meridian ; 
and we may use either of the large planets, JupirEr, 
Saturn, Mars or Venus, for this purpose. Having 
taken an altitude, and noted the time by the chronome- 
ter, proceed to take out the correction, from the Nautical 
Almanac, for sun’s right ascension, the planet’s right 
ascension, the planet’s declination and polar distauce, 
(and where great accuracy is required, apply the par- 
allex in altitude ). To the altitude taken, apply correc- 
tions for hight of eye and refraction, (discarding the 
semi-diameter, as the star is bisected on the horizon, 
that is, its centre brought down, as a star has no defined 
outline ), which will give the correct altitude. Bring 
the latitude up to the time of observation ; add the alti- 
tude, latitude and polar distance together, to obtain the 
sum ; halve the sum, and from the half sum subtract the: 
true altitude for a remainder ; get the secant of the lati- 
tude, cosecant of the polar distance, cosine of the half 
sum, and sine of the remainder. The sine of these logs. 
will give the time in the A. M. or P. M. column. To 
this time add the planet’s right ascension, ( if wes¢ of the 
meridian, but subtract, if east ), will give the right ascen- 
sion of the meridian, and subtract the sun’s right 
ascension, (increasing the right ascension of the merid- 
ian by twenty-four hours, if necessary ), will give the 
apparent time at ship; apply the equation of time, will 
give the mean time at ship; and the difference between 
this and the time shown by the chronometer will be the 
longitude in time, which is turned into degrees, minutes 
and seconds, by Table 21st, Bowditch’s Navigator. 
Time may also be found by a séar’s altitude, by correct- 
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ing the altitude for. dip and refraction, (discarding the 
semi-diameter ), and proceeding as per planet, to obtain 
the time in the A. M. or P. M. columns; to this add 
the star’s right ascension, to obtain the right ascension 
of meridian; from this subtract the sun’s right ascen- 
sion, to obtain the apparent time at ship; apply the 
equation of time to obtain the mean time; and the dif- 
ference between this and the chronometer time will be 
the longitude in time. 

SUNRISE AND SuNnsET SicHts.—And now, while consid- 
ering the means of obtaining longitude by the heavenly 
bodies, I offer you a plain, simple rule to obtain longitude 
at sunrise or sunset. Observe with a spy-glass the con- 
tact of either of his limbs with the horizon, at rising or 
setting, and note the time by chronometer. When the 
lower limb is observed, add together the latitude and 
polar distance, from which subtract the correction, 2:2/ 
miles; and take half this sum, to which add the same 
correction, 22’ miles, and call it the remainder. When 
the upper limb is observed, proceed in the same manner, 
but call the correction 54’ miles, in the place of 22/ 
‘miles, and the meantime of ship is found in the usual 
manner. In regard to these corrections, 22’ miles and 
54’ miles, they are the joint effect of refraction, dip of 
the horizon, and sun’s semi-diameter. For when the 
sun’s lower limb appears to touch the horizon, it is actu- 
ally 34 miles delow it, being the amount of mean hori- 
zontal refraction, from which subtract 16/ miles, the sun’s 
semi-diameter, leaves 18/ miles, the distance of the sun’s 
center below the horizon, to which add 4’ miles for the 
dip of the horizon, gives the correction 22’ miles, which 
is subtracted from the sum of the latitude and polar dis- 
tance, and added to the half sum, because it is below 
the horizon ; for if it was altitude above the horizon, it 
| 16 
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would be added to the latitude and polar distance, and 
subtracted from the half sum ; so that the corrections are 
in the place of altitude, only applied the contrary way- 
The correction of 54’ is used when the upper limb is 
observed, for the sun is then a whole diameter of 32/ 
miles below the horizon, which, with 22’ miles makes 
54’ miles ; it is found by adding together the mean hor- 
izontal refraction, 34’ miles, the sun’s semi-diameter, 16/ 
miles, and the dip of the horizon, 4’ miles, (answering 
for 18 or 20 ft.) Thus you see that by this simple meth-. 
od you will be able to obtain your longitude at sunrise or 
sunset, though the observations thus taken are liable to — 
error, from the unequal refraction at the horizon ; it 
can, however, be depended on within a few seconds. 


Lecture No. 11. 


SumMNER’s Mretuop.—This method is a new application 
of a simple altitude observed for the longitude, and is 
best adapted for high latitudes, because the sun’s change 
of azimuth is more rapid there than in low latitudes. 
In low latitudes the ship’s position cannot be found by 
this method. It is of great utility when the ship is near 
land, or when the weather is unsettled, and-should come 
into general practice at sea; for by it you will be enabled 
to obtain the latitude and longitude of the ship, distance 
off the land, and the variation of the compass, at the 
same time. , 

Rvute.—Obtain an altitude of the sun and note the 
time by the chronometer ; bring forward the latitude to 
the time of observation; correct your altitude in the 
usual manner; take 30’ miles off the latitude to the 
southward of the latitude by log, (that is, if the latitude 
by dead reckoning should be 39° 30/ N., call it 39° N.), 
and find the longitude as usual, which will give you one 
position. ‘Then, with the same altitude and polar dis- 
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tance, but with a latitude 30/ miles to the northward of 
dead reckoning, (say 40° N.), find the longitude by 
chronometer, which will give the second position; lay 
off these two positions on the chart, and draw a line 
between them. After an hour or two, take another 
- sight and note the time by the chronometer, and with 
the same latitude and polar distance find two other posi- 
tions. Lay off the true course and the distance sailed, 
in the interval, and draw a line parallel to the first line. 
These lines are called lines of equal altitude, and are the 
exact opposites of the bearing of the sun. Now lay off 
the two last positions on the chart and draw a line be- 
tween them, which will cross the two lines of equal 
altitudes. Where it crosses the first line, will be the 
position of the ship at the time of the first sight, and 
where it crosses the second line of equal altitudes will 
be the ship’s zrwe position at the time of the last sight ; 
and wherever these lines tend towards the land they 
show the true bearing of the land from the ship. If, at 
the time of taking these sights, the magnetic bearing of 
the sun is observed, we can find the variation of the 
compass ; for the lines of equal altitudes being the exact 
opposite of the sun, a line drawn perpendicular to the first 
line will be the true azimuth or bearing of the sun; and 
the difference between the true and observed azimuth 
will be the Variation of the compass. If the trwe falls to 
the right of the observed, the variation is easterly,—if to 
the left, westerly, and the ship’s position may be found 
throughout the day, using the same latitudes, unless she 
has made much northing or southing in the interval. 
But the declination and equation of time must be cor- 
rected to the time of observation, and the two positions 
again found, which laid off on the chart, and a line 
drawn between them, the true place at the time of the 
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sights and the bearings off the land will be found. 
Thus the ship’s place on the chart may be found every 
hour of the day, from sunrise to sunset, if the sun's 
change of azimuth be sufficiently rapid to cause the lines 
projected on the chart to cross each other at an angle. 
By this method, also, the latitude and longitude may be 
found every hour of the night by the stars or planets, 
and using two assumed latitudes, as with the sun, if the 
horizon is clear. And I would here remark that if the 
moon and planets were more generally understood and 
used at sea by navigators, a great deal of anxiety of mind 
and trouble would be saved, and the ship’s position more 
correctly ascertained ; for when the sun is obscured for 
several days, the commander is generally obscured, too ; 
but if he thoroughly wnderstands using the moon and 
planets, his mind is easy, for every night he can take a 
planet or a star, and ascertain his position by it. And 
of all the heavenly bodies, the Polar Star is best calcu- 
lated for finding the latitude in the northern hemisphere, 
for a single altitude, taken at any hour of the night, will 
give the latitude to a sufficient degree of accuracy, if the 
time at ship be known within a few moments of the 
truth. And as I have before remarked, the’ best time 
for observing the planets or stars is at twilight, for then 
the horizon is distinctly visible. Dark nights, an error 
of eight or ten miles may be made in the altitude, and to 
obviate this, take an altitude of a star to the northward 
-and one to the southward, and the half sum ofthe two 
latitudes found will be the true latitude. 


Lecrure No. 12. 


To Finn tHE LatirupE OnE Hour Berore or AFTer 
Noon, By One ALTITUDE OF THE SUN, CALLED Crrcum- 
Meripian A.tirupes.—This method of obtaining the 
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latitude by one altitude taken before or after the noon, 
can be worked with great accuracy an hour before or 
after the noon, and should be thoroughly understood by 
navigators ; for should they not be able to get a merid- 
ian observation, they can, by observing an altitude before 
or after the noon, obtain the latitude at noon. But it 
must be borne in mind that the watch must be kept reg- 
ulated to the place of the ship, by adding when going to 
the westward, and subtracting when going to the eastward, 
and the sum or difference will be the true time at ship 
when the observation was taken. Being at sea, and 
wishing to obtain the latitude by a circum-meridian alti- 
tude, time per watch 11 h. 15’ A. M., which was regu- 
lated at 8 A. M., the ship having sailed during the 
elapsed time S.W. 35/ miles, I first enter the table witha 
4 point course, which will give 24’. 7 difference of lati- 
tude, and 24’. 7 departure. This departure, turned into 
time by table 21st, will give 6 minutes anda half nearly. 
Now, as the ship is going to the westward, subtract 6 
minutes and a half from 11 h. 15’, will give 11 h. 8’ 30” 
as the true time of observation. Bring the latitude for- 
ward to that time, take an altitude of the sun and cor- 
rect it in the usual manner, get the cosine of the latitude, 
cosine of the declination, and the log-rising of the time 
from noon; add these three logs together, to get the 
nat number; get the nat-sine of the altitude, which add 
to the nat-number, will give the nat-cosine of the merid- 
ian zenith distance in degrees and minutes ; to this apply 
the sun’s declination, (if of the same name add them, if 
of different names subtract), will give the latitude of the 
ship at 11 h. 9’ A.M. To reduce this to noon, find 
how much the ship has gone to the southward for 51 
minutes of time, which subtract from the latitude at 11 
h. 9’, will give the latitude in at 12 h. meridian. A 
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sight past noon is worked in the same manner. But 
when the observation is taken only a few minutes before 
or after the noon, you can find a correction to be applied 
to the altitude, from Tables 32 and 33, to obtain the 
meridian altitude. Table 32 contains the variation of 
the altitude for one minute from noon, expressed in sec- 
onds and tenths. ‘Table 33 contains the square of the 
minutes and seconds of a minute in the top and side col- 
umns ; and to work Table 32, enter the Table with the 
latitude by account in the side columns, and the declina- 
tion at’the top. Opposite the former and under the 
latter, will be the change of altitude in seconds and 
tenths, for one minute from noon. Then enter Table 
33, and find the minutes of the apparent time from 
noon in the top column, and the seconds in the side 
column. Under the former and opposite the latter, will 
be a number which is to be multiplied by the number 
taken from Table 32, and the product will be the sought 
change of altitude, expressed in seconds and tenths. 
By observing several altitudes of the sun when near the 
meridian, and noting the times, the meridian altitude 
can be obtained to a great degree of accuracy, 


Lecrure No. 13. 


Douste Autirupes. —In this lecture I shall explain 
how to obtain the Latitude by double altitudes of the 
sun, moon and planets, with a few general remarks on 
the same. When by reason of clouds, or other causes, 
the meridian altitude of these bodies cannot be ob- 
tained, the Latitude may be easily and accurately found 
by this method: Measure the elapsed time between 
the observations by a good watch or chronometer. Cor- 
rect the altitudes in the usual manner ; bring the first 
latitude down to the time of the’second, by correcting it 
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for change of place, (which is making allowance for the 
run of the ship), by taking the bearing of the sun at 
the instant of the first sight, and the difference between 
this and the ship’s course, (corrected for leeway, if any,) 
subtracted from 16 points, if more than eight points, (or 
with the difference if less than eight points,) enter table 
first, and take out the difference of Latitude, corres- 
ponding to the distance run between the observations ; 
add this difference of Latitude to the first altitude, if the 
number of points between the sun’s bearing, and the 
ship’s course be less than eight points ; but subtract the 
difference if more than eight points ; will reduce the al- 
titude to what it would have been, if observed at the 
same place of the second ; which corrected altitude must 
be used with the second observed altitude, in obtaining 
the Latitude, and when great accuracy is required the 
declination must be found at the time of each observa- 
tion; but when the sun’s declination varies slowly, or 
the elapsed time is small, you may find the sun’s declin- 
ation for the middle time between the observations. 
Latitude obtained by this method is generally most ac- 
curate when.the sun’s meridian zenith distance is great, 
and the nearer the sun is to the meridian at the time of 
one of the observations, the more correct the result will 
be ; and the elapsed time (or hour angle) ought to be as 
great, or greater, than the time of the nearest observa- 
tion from noon, and noted with all possible accuracy. 
Moon.—Latitude by double altitudes of the moon may 
be accurately. found ; but the calculations are more com- 
plicated than by the sun, on account of the great 
change in the moon’s declination and right of ascension 
during the elapsed time between the observations. If, 
however, at the time of observation, the time at Green- 
wich can be obtained, you can from the Nautical Al- 
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manac find the corresponding declination. Semi-diam- 
eter and horizontal parallax of the moon for each of the 
observations ; then find the correction from table 19th, 
which subtract from 59’. 42”, will leave the correction 
of the moon’s altitude for parallax and refraction ; this, 
added to the corresponding observed altitude, (corrected — 
for semi-diameter and dip,) will give the moon’s correct 
central altitude, this must be done at each observation. — 
By Jones’ simplified method of working double alti- 
tudes, (which is explained in this work) the sun or 
moon can be worked with ease and accuracy. 
Pianets.—Latitude by double altitudes of a planet, 
may sometimes be worked with great success, (particu- 
larly Venus and Jupiter, on account of their great 
brightness.) First correct the altitudes for dip and re- 
fraction, discarding the semi-diameter and_ parallax ; find 
the declination from the Nautical Almanac for the time 
at Greenwich, then with the elapsed time, declination 
and corrected altitudes, proceed as per the sun by either 


method. 
GENERAL REMARKS. 


Having explained the several different methods of 
finding latitude by double altitudes, we will now proceed 
to consider the most direct and simple form of working 
them. Bowditch’s first form, when the declination is 
supposed to be the same at both observations, is true 
for observations of the planets and fixed stars, and is 
sufficiently correct for common observations of the sun. 
It is to be preferred for its simplicity, and is much facil- 
itated by the use of Table XLVI., when there is a 
small variation in the declination, and with the correc- 
tion applied to the altitude for the run of the ship, 
should always be used, and particularly when the moon 
is worked. His fourth form is intended for cases when 
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the variation of declination is large, and is complicated, 
but can be worked with great accuracy, in cases of 
importance, by applying correcticns to one of the alti- 
tudes, for change of place during the elapsed time. 
Jones’ form is simple, and will come into general use, 
as it is not so tedious as the old methods,—the principle 
is to find the hour angle at the time the altitude was 
taken furthest from noon, the elapsed time between the 
two observations being measured by a good watch or 
chronometer. The interval of time, applied to the hour 
angle, will give the time from noon. ‘Then proceed to 
obtain the latitude in the same manner as for one alti- 
tude taken near noon. The greater altitude should be 
observed as near noon as possible, and should the differ- 
ence between the latitude found by this method, and that 
found by the log be very great, the latitude used in find- 
ing the hour angle will have to be corrected, and the 
hour angle worked out again. Examples worked out, 
with a rule for this method, will be found in the first 
part of this work, both for sun and moon. 
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HINTS TO SHIPMASTERS IN CASE OF 
ACCIDENT. 


Ist. In all ordinary cases of accident, act as if the 
ship and property were your own and not insured. 

2d. I would not under any circumstances give up the 
charge of the ship to any person, or the direction and 
management of the business to Lloyd’s Agent, or any 
other person. If you have to employ an agent for the 
purpose of raising funds, make an agreement with him 
as to terms for advancing, etc. Do not on any account 
sign an abandonment of the ship or cargo to his charge, 
but retain the entire control and management yourself, 
and only act by his advice when you are convinced it 
will be for the benefit of all concerned to do so. 


CASES OF EXTREMITY. 


3d. In the event of your requiring assistance in any 
extremity, you must not neglect to make a distinct, indis- 
putable bargain with the parties assisting you; get the 
agreement in writing, before the service is performed ; 
but should this be impossible, make the agreement in 
presence of your officers and crew, and get it completed 
in writing before the parties leave the ship. ‘This must 
be attended to strictly, with Pilots, Government officers, 
or any other individuals. When you do not require as- 
sistance in distress, you must not allow any person to 
come on board your ship, or render the least assistance. 
Repel them by force if necessary. You have the power 
legally to do so. If Coast Guards or Customhouse offi- 
cers insist on coming on board in the way of their duty, 
you must tell them in the presence of witnesses that you 
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do not require assistance, and do not allow them to as- 
sist in the slightest way. 


WHERE NO DAMAGE HAS BEEN SUSTAINED. 


4th. In all cases of distress where no damage has 
been sustained, but where assistance has been received, 
or anchors or chains have been slipped, warps or haw- 
sers slipped or destroyed, anything cut away, you must, 
the very first opportunity, note your Protest ; and if the 
amount of loss be not very great, get a certificate of 
having done so. If, however, the loss is considerable, 
extend your protest. If there has only been assistance 
rendered, send your protest and vouchers for sums paid 
to your owners as soon as possible. If loss has been 
sustained, the accounts and vouchers for replacing the 
materials lost, together with the protest. 


CASES OF DAMAGE. 


5th. The steps necessary to be-taken in all cases of 
damage, from whatever causes it may arise, are the fol- 
lowing, viz: 

I.—Note a protest. 

If.—Survey the damage. 

Il1.—When the repairs are finished, complete report 
of survey. 

IV.—Extend the protest. 

The documents necessary to recover from Shippers or 
Underwriters, are the following : 

I.—The protest. 

II.—Report of survey. 

I{1.—Accounts and vouchers of every description. 

Should the average be adjusted abroad, the average 
statement must be sent; if not, the above documents are 
all that are required. If you are ina port of the United 
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States or Great Britain, the proper person before whom 
you must note a protest is a Notary Public; should 
there not be one within a reasonable distance, you must 
then go before the nearést Justice of Peace, or Magis- 
trate, or Parish Clergyman. In foreign ports, the U.S. 
Consul is the proper person to apply to. 

In selecting Surveyors, you must be careful, if possi- 
ble, to select disinterested individuals that are not in any 
way connected with the agents or shipwrights of the 
port ; in ordinary circumstances the best Surveyors are 
two Ship-masters of merchant ships, and strangers in 
port. 

You are in no way bound to consult or have anything 
to do with Lloyds agents ; in all cases it is best to have 
nothing to do with them, unless in cases of total loss, 
when it may be advisable to give them the charge of the 
cargo. As long as there is any hope of the ship being 
able to proceed on her voyage do not get involved with 
them. | 

PUTTING BACK TO THE UNITED STATES FOR REPAIRS. 


6th. If you are obliged to put back for repairs to 
any port in the United States, if possible return to New 
York, or Boston, if the damage is serious, or if you 
_ think it will be necessary to discharge. 

Should the damage be trifling you will, of course, 
take the most convenient port, and without delay com- 
plete repairs and proceed to sea, and before sailing for- 
ward all documents and vouchers for all expenses in- 
curred. 

Should the damage be serious and you cannot reach 
either of the above ports, you will immediately on your 
arrival at any port write to your owners and simply not- 
ing your protest, you will await an answer to your let- 
ter before taking any other steps, unless the delay en- 
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dangers the safety of ship or cargo; and in this case 
you must have a survey and proceed with discharging, 
until ship and cargo are in safety ; waiting an answer 
however before surveying the ship for repairs, or taking 
further steps. In the event of requiring assistance you 
must attend to the 3d section of instructions. 


WHEN THE SHIP IS STRANDED. 


7th. Should the vessel get ashore you must without 
any delay take the necessary steps to get her off afloat 
again. It is not necessary to note a protest or have a 
survey before commencing operations to get her off, be- 
gin immediately. Should you fail in getting the ship off 
by using the ordinary means, you must, when all the car- 
go and materials are landed that can be got at, hold a 
survey and ascertain whether it will be best for all con- 
cerned to take her off, or sell her on the beach. 

If the accident happen in any part of the United 
States, you must at once write your owners, and before 
selling the ship wait for instructions; in the meantime 
you will use the necessary steps to get her off. Should 
the accident occur abroad, you must, when you have se- 
cured all you can, hold a survey and ascertain if the 
_ cost of temporary repairs to get her off, and remove her 
to a place where she can be repaired, together with the 
cost of repairs, including the commission charged for 
advancing and all other cost, will not amount to more 
than the ship would be worth when repaired, and if the 
costs exceed her value, she must be condemned and 
sold. | } 

If condemned you must be very careful to have a 
correct and proper report of survey, stating fully the 
amount of damages sustained, and the ground of con- 
demnation. Whether condemned or repaired, follow 
the 5th section as to documents, &c., &c. 
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HOW TO PROCEED IN THE EVENT OF SERIOUS DAMAGE BEING 
SUSTAINED ABROAD. 


8th.—If you are under the necessity of going into a 
foreign port in consequence of the ship having been 
ashore, or having sustained serious damage at sea, the 
5th section must be adhered to before you begin re- 
pairs. However, you must ascertain by estimate the 
probable cost of repairs. In estimating the cost, you 
must include cost of procuring money, and all other ex- 
penses. It is also absolutely necessary that you have 
an understanding and agreement with any agent you 
may employ, as to commission for advancing, as well as 
the terms of, and security for payment. If you consider 
the terms unreasonable, do not be satisfied with asking 
merely one or two houses. Should all be unsatisfactory 
you may perhaps find it necessary to advertise ; on no 
account begin repairs until this matter is arranged. 
Should the estimate of repairs amount to more than the 
value of the ship, the surveyors will of course condemn 
her to be sold. State in the report of survey the full 
amount of damage and the reasons for ordering her to 
be sold. It is absolutely necessary that they state, that 
from estimates of the costs of repairs, from competent 
persons, and from their own knowledge they are satis- 
fied the cost of repairs will amount to more than her 
value when she sailed, or when properly repaired. 

It is not necessary to mention a particular sum, in re- 
port of survey, as costs of repairs or value of ship. 

It is, however, highly advisable to have, in a separate 
document, a detailed estimate of cost of repairs, signed 
by competent persons in the presence of the American 
Consul, which must be sent with the other documents 
to your owners, as heretofore mentioned. 

If the ship is ordered by the surveyors to be sold, the 
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sale must be by advertisement, and be made as public as 
_ possible; and great care must be taken that the docu- 
ments are correct and regular. The documents required 
in case of condemnation are thus mentioned in the 5th 
section, together with the estimates of repairs. If re- 
pairs are entered into, you will, of course, do nothing 
but what is absolutely necessary, and use the strictest 
economy in everything. 

The necessary steps to be taken are detailed in the 
5th section. When complete, forward the documents 
without delay to your owners. It will be requisite to 
have three sets of all average or underwriters’ docu- 
ments ; one set you will send to your owners by the first 
mail, another set you will send by the next mail, and 
the third you will carry forward to your destination, aud 
immediately on your arrival hand these to your consign- 
ees, who will get average papers prepared and recover 
the proportion of expenses due by the cargo. When 
this is done you must send the average statement and 
document to your owners; should the ship be lost, or 
condemned, you must bring the third set of documents 
home with you. 


PUTTING INTO A HARBOR WHERE REPAIRS CANNOT BE MADE, 


9th.—Should you have to take a harbor where repairs 
cannot be made, and it is impossible or dangerous to 
shift, and when temporary repairs are requisite to enable 
you to do so, you must have it stated in your protest, 
and report of survey, giving the circumstances as they 
are, and in a later document there must be a recommen- 
dation to proceed to the nearest port, or, if possible, to 
your destination, to complete repairs. The above course 
can also be adopted when you put into port, and even 
repairs can be made, if the cost of repairs and other 
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charges would be very large, and when temporary re- 
pairs would enable you to proceed in safety to your des- 
tination ; in this case the surveyors must recommend the 
course, and in both cases certify that they consider the 
ship seaworthy, and in a fit state to proceed on the voy- 
age. If the damage is serious, and the temporary 
repairs and risk of shifting be very great, and if the cost 
of temporary repairs, expenses of shifting, and final 
repairs will amount to more than the value of the ship, 
the proper course is to condemn the vessel and sell her. 
In case of temporary repairs, follow the course stated in 
5th section; and if condemned the 8th section. If re- 
moved to any port for final repairs, you must on arrival 
be guided by the 5th and 8th sections. 


HOW TO ACT WITH REFERENCE TO CARGO. 


10th.—If the ship is sold, and there is a general car- 
go aboard, or any description of cargo, the proper course 
is to forward it to its destination, at least the valuable 
and undamaged portion. It will be requisite to hold a 
survey on the goods and ascertain their condition and 
get authority from the surveyors for what you do. 

Should there be an agent for Lloyds in the port, it 
may be as well to consult him and make him one of the 
surveyors on the goods. 

It is impossible to give instructions to meet every case 
so far as cargo is concerned; you must, therefore, to a 
certain extent, be guided by circumstances, in the event 
of goods being much damaged, in case of accident at 
intermediate ports, you must have them surveyed, and if 
found to be in such a state that carrying them forward 
- would destroy them, the best course is to sell such per- 
ishable goods. ‘The most simple and safe rule in the 
above cases, is to act as if the property or goods belong 
to yourself. 


EXAMPLES OF “FOREIGN AND FREIGHTING 
VOYAGES. 


SHIP MASTERS ACCOUNT. 


Book-keeping is the art of keeping accounts in such 
a plain manner that all business transactions, where 
money is received or paid out, or property passes to or 
from, sales made or debts contracted, may with clearness 
be known, by inspecting the books. <A knowledge of 
the method of keeping ship’s accounts, is comparatively 
easy, and has been’so arranged in this work as to make 
it useful to every shipmaster. Every captain should 
have a memorandum book, with a Dr. and Cr. side, in 
which to set down all the money he receives and all he 
pays out, which he can enter into a large book at his 
leisure. By this method he can easily ascertain if any- 
thing has been omitted, for on footing up the amount 
of money received, and the amount paid out, what 
remains must be equal to the cash on hand, if nothing 
has been forgotten. What is paid out on ship’s account 
must be entered on the Cr. side, and what is received, 
on the Dr. side; and that the young shipmaster may 
understand how to render his accounts simple and con- 
cise, examples of voyages are given, to show the proper 
form of arranging ships’ accounts. 
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INVOICE OF MERCHANDISE 


Shipped on board the barque Navigator, E. Thompson, 
Master, now in the port of Boston, and bound to 
Sierra Leone, coast of Africa, for account and risk of 
Messrs. W. H. Parsons & Co. of Boston, and con- 
signed to said master for sales and returns. | 


500 Bbls. of Dimon Mills Flour, at $5.50 per bbl., - $2750 00 


500 Drums Codfish, “« 4,00 “drum, 2000 00 
100 Bbls. Milwaukee Flour, (extra)“ 6.00 “ bbl. 600 00 
100 Bbls. of No. 3 Mackerel, 13.009 “2bbE, 1300 00 
40 Bbls. of No. 1 Beef, oak O00. Shy ee 400 00 
20 Bbls. Mess Beef, UU tn 240. 00 
20 bbls. Extra Mess Beef, es YUU id 340 00 
500 Bbls. New England Rum, con- 
taining 15,800 gallons, aes Loli g 5530 00 
100 Bbls. Prime Pork, “ 20.00 “ bbl, 2000 00 
300 Boxes of Herrings, patie WINTRY 615. ¢ 90 00 
376 Boxes of Soap, 11,280 Ibs., LOOP Cali: 761 40 
100 Boxes Sperm Candles, 4000 lbs.“ 40 “ “ 1600 00 
50 Half Chests of Tea, 1,300 lbs. “ .75 “ “& 975 00 
——— $18.586 40 
CHARGES. 
To Cartage, $20 00 
“ Cooperage, 15 00 
“ Wharfage, 25 00 
$60 00 
Errors and omissions excepted, $18,646 40 


Boston, Sept. 3,-1869. 
W. H. PARSONS & CO. 
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ACCOUNT SALES OF MERCHANDISE 


Received from Boston, per barque Navigator, and sold 
by order, and for account, of Messrs. W. H. Parsons 


& Co., shippers. 
300 Bbls. Dimon Mills Flour, at $10.00 per bbl., $3000 00 


200 66 66 66 66 66 10.00 66 66 2000 00 
500 
50 Bbls. Milwaukee Ex. Flour, 14.00 per bbl., 700 00 
thas £6 “6 6 (damaged) 9.00 
— per bbl., 450 00 
100 
150 Bbls. N. E. Rum, 4650 gals., 55¢ per gal., 2557 50 
200 ° 5 See G20 ereaa mirrnFE IB 48 OO 
BOE 2088 ¢ SP DANO Se Odd Sy eSere 4643'6.00 


BO BO OBA HO 829 00 


500 
20 Bbls. No. 1 Beef, at 15.00 per bbl., 300 00 
448 id Se pen S.OUt Stes 280 00 
Poeeee ies: .* Arild RPA UL NOs te 340 00 
10 ‘* Extra Mess Beef, ‘* 22.00 “ & 220 00 
10 66 é 66 66 Gb 66 91.00 66 66 210 00 
80 
50 Bbls. of No. 3 Mackerel, at 16.00 per bbl., 800 00 
Bhi fhen 66 6G 66 ‘¢ 15.00 66 750 00 
100 
75 Bbls. of Prime Pork, at 25.00 per bbl., ~ 1875 00 
oat es Z. 24.00 * 600 00 
100 
50 Half chests of Tea, 1300 Ib., at 1.25 per lb., 
300 Drums Codfish, at 7.00 per drum, 2100 00 
100. rs eT O.U0 as 600 00 
BOO. - st ‘fao.o0., . ££ 550 00 
000 


$5000 00 


1150 00 


8377 50 


1350 00 


1550 00 


2475 00 
1625 00 


3250 00 
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175 Bxs. Bigs net weight 5250 lb., at .10 prlb., 525 00 


1TOCRES es 3000 ‘¢ 09s 270 00 
CUR aa ee 1500 ‘ O84 ¢ 127 50 
OLN ae tag nS 15380 ° OG tess 122 40 
376 1044 90 
100 Bxs. Sperm Cendles, 4000 Ibs., at .50 pr Ib., 2000 00 
175 Boxes Herrings, at .60 per box, 105 00 
100“ wo & 5B 58 00 
OR Merce «6 6“ 5G 6 14 75 
300 177 75 
| $28,000 15 
CHARGES. 
To Duties 7 per cent. Custom House valuation, 1750 00 
‘¢ Portage and Wharfage, 100 00 
** Cooperage. | 13 00 
‘¢ Storage, 50 00 
‘© Commissions and Guarantee, 3 per cent., 840 00 
2753 00 
Errors and omissions excepted, $25,247 15 


Srerra Leone, Dec. 18, 1869. 
EK. THOMPSON. 


Nore.—The net amount of sales must be entered on the credit side 
of the account current, with your owners. (See account current of 
this voyage.) 
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HOMEWARD INVOICE. 


Invoice or Mercuanpise, shipped by E. Thompson, on 
board the barque Navigator, now in the harbor of 
Sierra Leone, and bound to Boston ; by order and for 
account and risk of Messrs. W. H. Parsons & Co. of 
Boston, U.S. A. 


75 Casks of Palm Oil, 4725 gal., at 22c per gal, $1039 50 
2600 Dry Hides, 
1000 weighing 30,500 Ibs., at 15c per lb., $4575 00 
700 Se 21 OO 0mmare se LOG Giri &* 3360 00 
500 core aah hey, OL umm nti Oxy) an 68 2475 00 


400 “ 12,000 “ 16 “ 1950 00 


12,360 00 
500 bags of Ginger, 
150 weighing 9000 lbs. at 2c per lb, $180 00 
aM Ef VO 2 seme er 2G Misc 140 40 
125 as BOON P poe Tut 187 50 
108 sf GAS Oveesee. 50)! 0n6° 194 40 
702 30 
5000 bushels Nuts at 90c per bushel, 4500 00 
6 packages of Gold Dust, valued at 1000 00 
820 Culled Hides, weighing 24,600 lbs., at 17c per lb., 4182 00 
$23,783 80 
CHARGES. 
Duty on Hides 2 per cent, $308 00 
‘¢ Palm Oil 1 per cent, 10 37 
*¢ Ginger 1 per cent, 7 02 
Poisoning Hides and Porterage, 75 00 
Embarking fees, 50 00 
450 39 
Errors and omissions excepted. $24,234 19 


Srerra LEONE, Jan. 30, 1870. 
E. THOMPSON. 


Nore.—The amount of this Invoice must be entered on the Dr. side of the 
account current with your owners. 
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DISBURSEMENTS AND PORT CHARGES 


Paid out on Barque Navigator, at Sierra Leone, Coast of 
Africa, by E. Thompson, Master. 


Cash paid for Pilotage, inward and outward, 


66 


‘¢ Health visit, 
6 Boat hire, 
paid to Custom House, 
paid for Coopering Water Casks, 
‘¢ Extra labor discharging, 
‘¢ Fresh meat for crew, 
‘¢ Vegetables, &e. 
‘¢ Anchorage and tonnage duty, 
‘- Extra labor, loading, 
‘¢ Four men for boats crew in port, 
‘¢ Fresh provisions for sea, 
‘¢ Outward clearance, 
‘¢ Watering ship, 
‘¢ S$hip’s Chandler bill, 
‘¢ Harbor fees, 
Advanced Geo. Hallett, Mate, 
42 Wm. Proctor, second Mate, 


43 Charles Morse, steward, 
2 H. Ingersoll, seaman, 

oe B. Jones, af 

6 H. Stevens, a 


Ag E, Wheeler, ‘ 
se Geo. Bartlett, ‘* 


Errors and omissions excepted. 


SrerrRA LEONE, Jan. 30, 1870. 


$25 00 
5 00 
3 00 
10 00 
7 00 


$542 0C 


E. THOMPSON. 


Nore. — Port charges, money advanced to crew, and all expenses on ship, 


must be charged in this bill. 
obtain vouchers for all you pay out. 


on the Dr. side of the account eurrent with your owners. 


Never charge anything as sundries, and always 
The amount of this bill must be entered 
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ACCOUNT CURRENT. 


Messrs. W. H. Parsons & Co., in account current 
with E. Thompson. 


Dr. Cr. 
‘yr aa} anuary. By net sales of cargo, 
To am’t of Invoice, $24,234 19 as per account ren- 
*¢ disbursements and dered, $25,247 15 
port charges, as | 
per bills, 542 00 Errors and omis- 
** cash, specie dollars, 470 96 sions excepted, 
$25,247 15 $25,247 15 


Sierra Leone, Jan. 30, 1870. 


E. THOMPSON. 


Norr.—The Dr. side of this account shows all the charges on the ship or 
owners, the Cr. side the net sales of cargo. If any cash has been remitted, or 
is on board, it must be entered on the Dr. side. On your return, present your 
owners with account of sales, invoice, bill of disbursements, vouchers, and ac- 
count current, 
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FREIGHTING VOYAGE, 


After closing your voyage at any port, if you have 
employed a broker to assist you in your business, you 
should make up a set of papers for your owners, from 
your consignees. ‘The bill of disbursements should 
contain all his charges, together with all charges you 
have against the ship or owners, and you should close 
up the voyage with an account current to your owners. 


VOYAGE. 


Ship Guiding Star, Thompson, master, bound to New Orleans for 
a freight, he having liberty to consign himself to any merchant he 
pleases, with orders to draw on his owner, Hon. F. W. Lincoln, Jr., 
for amount of disbursements. Having obtained a freight for Havre, 
he draws on his owner for the amount of his disbursements, $2,989. 


DRAFT. 


Eachange $2989.00. New Orveans, March 8, 1870. 
Thirty days after sight pay the first of exchange, (second and third 

of same tenor and date, not paid,) to Messrs. W. H. Whitney & Co, 

or order, the sum of twenty-nine hundred and eighty-nine dollars, 


with or without further advice. 
E. THOMPSON. 


Hon. F. W. Lincoln, Jr., 
Boston, Mass. 


145 


6“ 


ee ee a a ere 
n~ 


.|Numbers. 


300, ies Dupont, 
112) ID. Lancy & Co. 

570. Morett, 

a7 J. Gardner, 

88 be 

19 6 
107 . 

68 <4 
175'P. Barnard, 
200) J. Gardner, 

39 E. Whitney, 

40S. Smith. 


FREIGHT LIST 


OF SHIP GUIDING STAR, THOMPSON, MASTER, FROM NEW ORLEANS TO HAVRE. 


Shippers. 


to 229 E. Whitney, 


Consignees. 


—s 


Markoe & Co. 
66 6c 


(t3 “ 


G. Dupaseur, 
D. Lagory, 
74 


ee 
(Ts 
6c 


C. Charbonette 


D. Lagory, 


Markoe & Co., 


H. Barton. 


New Orveans, March 3d, 1870. 


Quantity & Denominat’n.| Weight, 


1000 bales of cotton,| 412,000 


500 
700 
375 
125 
140 
168 
210 
190 


(74 
66 
“cc 
66 
ce 
T3 
it4 


“ 
66 
(73 
6“ 
66 
oe 
oe 
“ce 


50 bbls. of sugar, 


78 
68 
50 


66 
“cc 
66 


Errors and omissions excepted, 


206,000 
288,400 
154,500 
51,500 
57,680 
69,216 
44,520 
78,280 
18,500 
28,860 
25,160 
18,600 


1,453,216 


Rate. 


Freight. 


$ 6,180 00 
3,090 00 
4.326 00 
2,317 50 

772 50 
865 20 
1,038 24 
667 80 
1,174 20 
277 50 
432 90 
377 40 
279 00 


Primage. 


$309 00 
154 50 
216 380 
115 87 

88 63 


43 26 
51 91 
33 39 
58 71 
13 87 
21 64 
18 87 
13 95 


Amount. 


$6489 00 
3244 50 
4542 30 
2432 87 

811 13 
908 46 
1090 15 
701 19 
1232 91 
291 37 
454 54 
396 27 
292 95 


$21,798 24° $1089 90 | $22,887 46 


Exchange f. 183¢ $22,887 64 equ = f 122067 41 


E. THOMPSON. 
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DISBURSEMENTS AND PORT CHARGES 


Paid on the ship Guiding Star, Thompson, master, at 


New Orleans. 
PORT CHARGES. 


Cash paid, pilotage inward and outward, $55 00 

*¢ steamer Condor, towage up to town, 300 00 

ee Ei 3 * «¢ ~~ down ‘to bar, 275.00 

oo a tonnage dity, 30 75 

« “ entering and clearing fees, 25 00 

“© «6 ~ Jeyee and harbor master’s fees, 7) 50 

s¢ French Consul, for bill of health, 7 50 
Amount of port charges, —-— . $768 75 

DISBURSEMENTS. 

Cash paid for labor, : 108 75 

e¢ ¢  gailmaker’s bill, 39 50 

stoned carpenter s, pills 25 75 

*¢ ship chandler’s bill, 275 50 

*¢  * consignee, as per bill, 850 75 
Amount of disbursements, ——— $1300 25 

ADVANCES. 

Cash advanced W. H. Proctor, 1st officer; 75 00 

a oc Charles Poor, 2d | * 50 00 

SS cf Bo William, s sedagk 45 00 

“ sy crew, as per shipping master’s bill, 750 00 
Amount advanced crew, ee RO 
Errors and omissions excepted. $2,989 00 


New Organs, March 3, 1870. 


E. THOMPSON. 
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DISBURSEMENTS AND PORT CHARGES 


Paid on ship Guiding Star, Thompson, master, at 


Havre, France. 
PORT CHARGES. 


Cash paid, pilotage, 

- quarantine charges, 
health visit, 
guards’ fees, 


light money, 
tonnage duty, 
Custom House interpreter, | 


Amount port charges, 
DISBURSEMENTS. 


Cash paid for filling water casks, 

=e ‘¢ three bolts of canvas, 
‘ fresh provisions for sea, 
‘¢ five gallons of brandy, 
board for men in Havre, 
ghip chandler’s bill, 
consul’s fees, 


~ 
-~ 
nw 


Amount of disbursements, 
ADVANCES. 


Cash advanced W. H. Proctor, 1st officer, 
Charles Poor, 2d ‘* 
B. Williams, 3d “ 


crew, 


Amount advanced, 


Errors and omissions excepted. 


Havre, May 17, 1870. 


E. 


£.325 25 
210 20 
165 50 
320 25 


Custom House, entering and clearing, 375 50 


75.25 
1085 50 
75 00 


57 25 
300 50 
215 25 

50 00 
2400 00 
050 00 
175 25 


225 00 
150 50 
100 25 
15090 00 


f.2632 45 


£.3748 25 


f£.1975 75 


£.8356 45 


THOMPSON, 
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HONS Fo2W. LINCOLN, JR; OWNER--OF THE SHIP GUIDING STAR, IN 
ACCOUNT CURRENT WITH E. THOMPSON. 


To disbursements and port charges at New Or- By amount of freight from New Orleans 

leans, as per bills, $2989 00 to Havre, f.122,067 41, equ. $22887 64 
To disbursements and port charges at Havre, By sales of five barrels of Beef, at f.80, 

f.8357 45; (f.1 equal to 18# cents,) 1566 83 f:400 00, equ. 75 00 
To commissions paid Markoe & Co., on amount By sales of seven barrels of bread at f.35, 

of freight, f.900, equ. 168 75 £245 00, equ. 45 98 
To sundry charges, as per Markoe & Co.’s bill, By sales of three barrels of perk, at f.105, 

f.300, equ. 56 25 f.315 00, equ. 59 05 
To 60 tons of stone ballast, not in disbursement _| By my draft in favor of Whitney & Co., 

bill, £.1500, equ. 981 25 at 80 days sight, 2989 00 
To 1 barrel of tar, not in disbursement bill, f.35, ray ee ah —_—_—_—— 
To harbor masters’ fees, notin disbursement bill, Errors and omissions excepted, $26,056 68 

f.125, equ. 23 43 Havre, May 17, 1870. 
To cash in specie dollars, 20964 55 E. THOMPSON. 

$96,056 63 


ed 


Norte.—In this account current several charges have been entered which properly belong to the bill of disbursements, to show that it 


can be done, if any charges have been omitted in that bill, and as several barrels of provisions have been sold, your owners must be cred- 
ited with the amount of the sales. _ 
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A NEW TABLE FOR ESTIMATING THE SPEED OF 


VESSELS IN KNOTS. 


TIME. c TIME. TIME. 
KNOTS.| ————_ KNOTS. | _——_| KNOTS 
M. § Bees. M.S | 
1 39 1 .70 1 16 0 87 
2 40) 1 66. 17 0 .86 
3 41 1 .62 18 0 .85 
4 42 1 58 19 0 .84 
5 13 .27 | 43 1 54. 20 0 .83 
6 11 .05 44 1 .50 21 0 .82 
7 9 AT 45 1 .46 22 0 81, 
8 8 .29 46 1 .43 23 0 .80 
9 7 45 47 1 41 24 0 .79 
10 6 .63 48 1 .39 25 0 .78 
Lt 6 .03 49 1 .35 26 0.7 
12 5 .58 50 1 35 27 0 .76 
13 5 .09 51 1 .30 28 0 .75 
14 4 74 52 1 .28 29 0 .74 
15 4 42 53 1 .25 30 0 .74 
16 4 .20 54 1 .23 31 0 .73 
17 3 .98 55 1 hah’ 32 eas 
18 3.76 56 1. 19 33 0.71 
19 |, 3 .54 57 Lely 34 0 .70 
20 3 0% 58 1 .18 35 0 .698 
21 3 18 59 1 12 36 0 .691 
22 3.05 1 00 Ve 37 0 .685 
23 2 91 1 1 .10 38 0 .678 
24 ae Wt 2 1 .05 39 0 671 
25 | 2 .63 3 1 .04 4(). 0 .664 
26 2 54 4 1 .03 41 0 .658 
27 2 .46 5 1 02 42 0 .652 
28 2 .38 6 1 Ot 43 0 .646 
29 2 .80 7 0 .99 4 0 .640 
30 2 .21 8 0 .98 45 0 .632 
31 2 .14- 9 0 .96 46 0 .625 
52 2 .08 10 0 .95 47 0 .622 
33 2 .O1 11 0 .93 48 0 .619 
34 1 .94 12 Q .92 49°| O 612 
335) 1 88 13 0 .91 50 0 .607 
36 1 .86 14 0 .90 51 0 .602 
37 1 .79 15 0 .88 52 0 597 
38 1 5: 


Cr Or SS OIC SS OO OS OOO 1 OOS OO OS Ore Oo) Cre Gy 


2552 
25 


MANNER OF USING THE ABOVE TABLE.—Mark off on each rail 112 feet and 
drive a copper tack at each end; then throw over, from the forecastle, any ar- 
ticle that will float. Note the time of passage between the marks, and opposite 
the corresponding time in the Table will be found the rate the vessel is passing 
through the water in knots and decimal fractions of a knot per hour. 


ship is at anchor, it shows the velocity of the current. 


If the 


For low speed this method will be found more accurate than any other in use. 


This NavuticAL ACADEMY, CONDUCTED UNDER THE .EXPRESS SANC- 
TION OF THE MERCHANTS AND UNDERWRITERS OF Boston, offers to all 
who wish to acquire a THOROUGHLY PRACTICAL KNOWLEDGE OF NAVI- 
GATION AND SEAMANSHIP, as required at sea,—/facilities and advantages 
not found at any other institution except the Naval Academy. 

This Academy is furnished with all the requisites and appliances 
for practical instruction, such as Charts, Quadrants, Sextants, Azi- 
muth Compasses, Globes, Instruments, Log Lines, Second Glasses, 
&c., and is under the direct charge of Capt. THompson, a PRACTICAL 
Navicator, of twenty years’ experience as Shipmaster, who devotes 
his time exclusively to these branches. 

The Course of Instruction is such as would be given on board Ship— 
PRACTICAL and NOT THEORETICAL—fully qualifying the student to per- 
form all the dnties of the Quarter Deck. All the New Methods of 
Navigation are taught, and the student thoroughly instructed in the 
use of the Sextant, Quadrant and Chart. ‘Thus, the whole course of 
instruction is THOROUGHLY PRACTICAL, and such as only an EXPERI- 
ENCED SHIPMASTER AND NAVIGATOR can impart, and such as will FuL- 
LY QUALIFY the student to take HIGH RANK on the Quarter Deck. 

There is no similar Institution in New England. Hach student 
receives separate instruction, and attends during those hours most 
convenient to himself, day or evening. 


| TERMS: 
PAYABLE'ON COMMENCING. 


Nava Course, $35 | Matrer’s Course, $20 
SHIPMASTER’S Course, $25 | Coastrer’s Course, $10 


The ordinary time for a complete Naval Course is about two 
months. Shipmaster’s Course from four to six weeks, according to 
one’s previous knowledge. Mate’s Course from three to four weeks ; 
and for Coaster’s Course from one to two weeks. 
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THE FOLLOWING CERTIFICATE SPEAKS FOR ITSELF: 


Boston, Sept. 17, 1861. 
The undersigned, aware of the importance of a PRACTICAL knowledge of 

Navigation in all its branches, to those who follow the sea as a profession, and 
being well satisfied that Capt. ERAsMus THompson, from his long experi- 
ence as a Navigator, is eminently qualified to impart thoroughly practical in- 
struction, bothin NAVIGATION and SEAMANSHIP, do most cordially recommend 
him as a teacher, to all who desire a thorough knowledge of PRACTICAL NAv- 
IGATION. 

Hon. F. W. Lincotn, JR., Mayor of Boston. 

Hon. EpwArpD EVERETT, LL. D., : Boston. 

CALEB CurrTIS, Esq., President Neptune Insurance Co., ih 

Sam’L GoOuLD, Esq., President Manuf. Insurance Co., e 

THOMAS SHERWIN, Principal Eng. High School, 

Hon. JONATHAN PRESTON, Architect, es 

J. B. GARDINER, Esq., India Wharf, “ 

DANIEL DESHON, Esq., Merchant, 4 

T. C. Smiru, Esq., President Merchants Insurance Co., ee 

C. B, FESSENDEN, Esq., Merchant, me 

E. E. DAVISON,*Esq., Lewis Wharf, Merchant, ie 

Capt, E. BARRETT, U.S. N. 


Messrs. THAXTER & Son, State Street, 66 
B. T. STEVENS, Esq., President New England Insurance Co., oH 
JOSEPH GIBBENS, Esq., Secretary “ ry ss sé 
Capt. EDwARD H. FREEMAN, U.S. Revenue Service, A 
Gro. W. THoMpPsoN, Esq., Merchant, s 
FRED. G. WALBRIDGE, Esq., Merchant, o 
Capt. J. H. HADLY, Ship Santiago, &“ 
Capt. JOHN F. DEARBORN, Ship John and Albert, “ 
Capt. JOSEPH REINEY, Ship Europa, | “ 


1@- Capt. Thompson is the only EXPERIENCED SHIPMASTER engaged in 
teaching Navigation in Boston, and examines for the Boston Board. 


NO CLASSES. 


Students can commence at any time and pursue their studies separately. 
Fach student receives individual instruction, and can progress as rapidly as his 
enterprise and abilities will permit. 


HOURS OF STUDY. 


From 10 A. M.to3 P.M. The rooms will be open from nine to three, and 
those who wish to study can do so. The evening sessions are from seven to 
nine, during the winter months. 

DIPLOMAS 


will be awarded to all students who pass a satisfactory examination at this 


Academy. 
THE HAND BOOK IS FOR SALE BY 


F. W. Linco1n, JR., & Co., ,126 Commercial Street, Boston; 
Messrs. S. THAXTER & SON, 125 State Street, Boston; 
Messrs. JOHN Buliss & Co., 66 South Street, New York. 
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OPINIONS OF THE PRESS. 


Capt. E. THompson of the Boston Nautical Academy, has published a 
volume entitled Hand Book to Local Marine Board Examination, for Officers 
in the Mercantile Marine Service, including Regulations for Masters and Mates 
in Foreign and Coasting Trade; Rules of the Road; Lights; Laws of Storms; 
Questions in Seamanship; Navigation; Steam, &c., and a Series of Explanatory 
Lectures on Navigation and Astronomical Terms. It is a work of great value 
to seamen and those desirous of making themselves competent to pass the Lo- 
cal Marine Boards. Every young officer in the merchant service ought to have 
a copy.—Boston Journal, Sept. 19, 1868. 


A Hanp Boox for the Marine Board has been prepared by Captain E, 
Thompson, of the Boston Nautical Academy. It contains the questions and 
exercises in Navigation and Seamanship, requisite in the different grades of the 
profession, and many rules for the goverment of navigation, which should be 
thoroughly understood by all successful marine officers. The fund of informa- 
tion is so great that we cannot here enumerate its contents. The volume is a 
model of condensed statements, and although containing less than two hundred 
pages, has thousands of what true sailors can appreciate—plain facts—with 
plenty of references to back up each assertion, where there is any opportunity 
for doubt. Capt. Thompson’s series of explanatory lectures on navigation and 
astronomical terms, are especially concise and valuable. A copy of it should 
be in the possession of every merchant officer.—Sunday Times, Sept. 20, 1868. 


THE PROPOSED MARINE BOARD OF EXAMINATION.—For the purposes of 
this projected enterprise, Capt. E. Thompson, of the Boston Nautica] Academy. 
has prepared a valuable Hand Book, which contains questions and exercises - 
in Navigation and Seamanship, also Rules of the Road, and a great many other 
things of importance to those preparing to become marine officers. The Ma- 
rine School promises to be a great success, and its development is in good 
hands.—Boston Herald, Sept. 17, 1868, 


A carefully prepared and valuable work, which will prove especially inter- 
esting for all navigators. It contains the questions and exercises requisite for 
the different grades of the profession; explains the importance of every navi- 
gator thoroughly understanding the law of storms, and general rules given for 
hurricane latitudes; also a general knowledge of the requirements necessary 
for a master or mate, and a series of lectures on navigation. No man is more 
competent to prepare a work of this kind than Capt. Thompson, and it will no 
doubt meet with a ready sale. Messrs. F. W. Lincoln & Co. No. 126 Commer- 
cial street, and Messrs. Thaxter & Son, No. 125 State Street, have it for sale— 
Saturday Evening Express. Sept. 19, 1868. 


Capt. E. THompson, of the Boston Nautical Academy, has prepared a 
Hand Book for the use of students and others who desire to qualify themselves 
for examination by Local Marine Boards. It contains a good deal of scientific 
and practical information, indispensable to officers in every grade of the nauti- 
cal profession, instructions in navigation and seamanship, laws of shipping, &c., 
which mnst be valuable to the young officer—Commercial Bulletin, Oct. 3, 68, 


HAND Book To LocAL MARINE EXAMINATION. By Capt. E. Thompson. 
This is really a valuable work for our young seamen, who desire to pass an ex- 
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amination for officers in the mercantile marine, and we advise all our nautical 
friends to examine and purchase a copy. For sale at the “old corner.”—Cape 
Ann Advertiser, Oct. 8,1868.  — p 


Capt. THompson’s HAND Book To LocAL MARINE BoARD EXAMINA- 
TION is a very useful and carefully prepared volume which all marine officers 
and ship owners should possess.— Boston Post, Aug. 8, 1869. 


Capt. ERASMUS THOMPSON, of the Boston Nautical Academy has prepared 
a Hand Book for the Marine Board Examination, intended especially for the 
use of those who wish to fit themselves to pass an examination before Marine 
Boards. It contains a great variety of information in relation to Steam and 
other Navigation, so classified and arranged in questions and answers that it is 
not difficult of acquisition. We have been particularly interested in the Lec- 
tures on Navigation, which are appended to the instructions. These are of a 
character to afford much profit to all classes of readers. There is also a chap- 
ter of observations and rules in relation to Storms and the “ Hurricane Lati- 
tudes,” that must be especially valuable to the inexperienced navigator. The 
book is neatly printed, and every seaman should have a copy.— Universalist, 
Oct. 17, 1868. 


KEY. 


SECOND MATE'S EXAMINATION. 


NAVIGATION. 

Ans. to No. 1, 3268|Ans. to No. 18, 14° 83’ 17” N, 
pvt wae g123| 74, 909.87" 54798, 
‘6 fo 3s i 12,036). « I ns YaaieAY baths kein fs hos 
66 “4, 36] “6 616." ZO ro JU 
66 Vd 2 at noon. 

SUM oats) 12/ « 16, 20° 20’ 49” at 
sc 667 48° Blt 45” 8. Sh. 45 -A-n 
oy be eg gz? BH 16 Nel ee) ce eT ghana Bias 
6 ce DOP USO Moa TEN, 4h, 25’ P. M. 
ve pam bs F 102 miles.| *° “17, Rule given in 
6 Sn Bb 98 miles. Book. 

6 tae 141 miles. 


Ans. to No. 18. The Quadrant being adjusted, turn towards the 
South in North Latitude, or towards the North in South Latitude, and 
bring the reflected image of the sun’s lower limb to the edge of the 
horizon ; sweep the instrument from right to left to obtain the centre ; 
then make the contact with the horizon, and read off the degrees and 
minutes from the are, which will be the sun’s altitude. If a planet 
or star is used, bisect them on the horizon to obtain their central alti- 


tude. 
SEAMANSHIP. 


Norre.—The candidate for examination will be expected to answer 
these questions from his own experience and ability as a seaman; 
but that he may comprehend more clearly what will be required of 
him, and for his information, a few of the important, questions will 
be explained in this Key. 

Ans. to No. 14. Put the helm down and bring her up into the 
wind; throw overboard life buoys, pieces of plank or spars; some 
hands clear away a quarter boat. In the meantime haul up the 
mainsail, and brace back the after yards, and raise fore tacks and 
sheets. In this position she will drift towards the man. . 


Ans. to No. 15. Put the helm down; let go studding sail tacks; 
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brace up the head yards; clew up the lower studding sail; haul for- 
ward the fore-tacks and keep the head yards full; lower away the 
boat, sending her in the direction you came from. 


Ans. to No. 16. The ship to the windward heaves her maintopsail 
to the mast, so as to more readily fill, without falling off afoul the 
other. 


Ans. to No. 17. The ship to the leeward heaves her foretopsail to 
the mast so that she may box her head off, and keep clear of the ship 
to the windward. 


Ans. to No. 18. Clew up the lower and boom end the top-mast 
studding sails, and bring the ship to the wind; keep the sails lifting 
or brace np the fore-yard ; pass your lead forward. 


Ans. to No. 19. Back the main-yard so as to deaden her way, and 
when her way is stopped, pass the lead forward on the weather side, 
outside of everything. All being ready, Heave! The lead having 
struck bottom, the officer on the quarter deck notes the depth by the 
line ; the men then haul it aboard, and the character of the soundings 
is ascertained by the arming on the lead. 


Ans. to No. 22. Come to with one anchor, pay out chain and let 
her drop astern until you have double the scope you intend to ride by. 
Give the ship a shear, and let go your other anchor; pay out chain 
on the latter, and heave in on the first until you have the same scope 
to each anchor; and always have a shackle near the hawse-hole, for 
clearing hawse. | 


Ans. to No. 30. Get your spars on board, (if it is to take in the 
foremast,) place the heels aft, heads forward; square the heels, ex- 
actly one with another ; cross the heads of the spars, and put on a good 
head lashing with crossing turns; open out the heels, one over to 
each water-ways; put under each heel a stout oak-plank shoe; clap 
two stout tackles on the heels of each, one leading forward and the 
other aft; haul taut and belay them. Lash a three or four fold 
block in under the cross, so that it may be plumb; have one-half the 
turns of the lashings over each horn of the shears, so as to divide the 
strain; lash a purchase block on each after horn of the shears, and a 
girt-line block above all. Middle two small hawsers, and clove-hitch 
them over the head of the shears, two ends leading forward and two 
aft, and clap luff-tackles on them; clap on your after guys, and raise 
your shears perpendicular, or give them the necessary rake by means 
of the guys, so that the main purchase will hang plumb with the 
partners of the foremast; haul taut and belay ; nail two cleats on the 
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leg of each shear to lash them to the chain plates below—and your 
shears are ready. 


Ans. to No. 31. Get the mast alongside, with the head aft; over- 
haul the main purchase down; lash the lower block to the mast on 
the forward part at a distance from the tenon. Just above the spar 
deck, lash a pair of girt-line blocks on the mast-head; heave the 
mast in over the bulwarks, and when the heel nears the rail, hook on 
a heel-tackle to ease it inboard; fit the trestle-trees, reeve the girt- 
lines, get the mast fair for lowering by means of the girt-lines, white 
lead the tenon, lower away, step and secure it. 


Ans. to No. 32. Bowse the shears forward with their shoes, by 
means of the heel-tackles, and rake them over the bows; hook a 
large purchase block to the foremast head; reeve a small hawser, 
making the end fast to.the head of the shears; the shears being suffi- 
ciently raked, haul all taut and belay. Bring the bowsprit under the 
bows, with the head forward; overhaul down the purchase block, 
and lash it to the bowsprit inside of the centre; put on the cap. 
Have guys from the bowsprit end to the cat-heads, and a strap round 
the heel for bedding tackle. Bowse away on it, keeping it steady by 
guys; bring the bowsprit to its place, hook on the bedding tackle, 
_ and bowse him home and secure him. 


Ans. to No. 41 is in the book. 
Ans. to No. 42 is in the book. 


Note. Dana’s Seamen’s Friend, a practical treatise on seaman- 
ship and customs of the merchant service, should be in the hands of 
every officer and commander, and also every young man who intends 
to make the sea his profession. 


LIGuHts. 


Answers to these questions are in the book, and the candidate is 
referred to them on page 27. 


Fog SIGNaLs. 
Answers to these questions are in the book, page 30. 
Ruies oF THE Roap. 


Answers for these questions are on page 31 of the Book. 


t 
FIRST MATE'S EXAMINATION. 


NAVIGATION. 
Ans. to No. 1, 69 SI To" W. 
Fe “ 9 Lat: in 12° 04’ N. 
; Long. in noon, 147° 06” W. 
: a F Long. in 89° O01’ 15” W. 
: oo ae 3 point Westerly. 
66 “5, 4 «& 66 
ef Bs aoath Fost)! Mastery: 
6< Cay « yy 6 
6. ‘i 8, 4A 6 6< 
fs LOE Course SE. by E. dist. 3625 miles. 
66 66 Poe 66 SE. c 66744 6 
- “© 11 Course SW. by W.¢ W.° “ 233.8 ‘¢ 
: Long. in 21° 04/ W. 
¥ “ 19 Lat. in 38° 41'N. 
2) Paty Long. in 62° 39’ 30” W. 
6 MRE Lat. in 46° 46! N, 
66 66 14, 66 66 35° 10’ N. 
P “1B Mean time 12h 33/14" 
mi Long. in 84° 01’ W. 
“ “ 16, Lat. in 51° 39/ 18” N, 
a AO Wie Lat. in 52° 32'N, 
3, An ef Long. in 45° 16/15"" W. 


SEAMANSHIP, 


Ans. to No. 2. Clear away your lee anchor and cock-bill it; take 
a hawser out your lee-quarter, outside of everything, and bend it in 
to the anchor ; stopper it up with spun yarn to keep it clear of the 
water ; unshackle your chain, bring the in-board end of your hawser 
forward to the windlass ; see everything clear for stays. Helms a-lee! 
Raise tacks and sheets! Let go the anchor! As soon as it takes 
the ground, clap on your hawser, haul taut and take a turn with it to 
the windlass. Mainsail haul! As soon as the anchor casts her, and 
the after sails take full, Let go and haul! and as she swings her stern 
up towards the anchor, bowse in all you can get on the hawser until 
it becomes taut, then cut. Should there be any probability of your 
getting your anchor again, buoy wz before you let it go. 


Ans. to No. 8. The vessel must be righted if possible, without 
cutting away the mast ; to do this try taking a hawser out of her lee- 
quarter, bend on spars and other things to it, and as the ship drifts to 
the lee-ward, the hawser may bring her stern to the wind, when the 
sails can be trimmed to help her in righting. Should there be an- 
choring greund, let go the lee anchor, which may take the sails 
a-back and cast her. Or take a hawser off the lee-bow, and carry 
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the end aft on the weather-quarter, bend it to a spar and launch it 
over-board, and let go an anchor, and pay out; and though there be 
no soundings, a vessel may often be righted. If none of these meth- 
ods can recover her, cut away her masts. 


Ans. to No. 9. The first thing is to bring the ship to the wind by 
bracing up the after yards, and meet her with the head yards ; as she 
comes to, take in some forward and some after sails, and keep her 
hove-to by the sails. ‘Take a hawser, middle it, make a slack clove 
hitch in the centre, get up. some cable, reeve it through this hitch, pay 
out about 45 or 50 fathoms over the taffrail, then jam the hitch and 
rack so it cannot slip; then pay out on the cable until the hitch takes 
‘the water, then lash the cable to the centre of the taffrail: lash a 
spar across the stern, with a block at each end, reeve the ends of the 
hawser through these blocks, on each quarter, and then reeve them 
again through blocks in the side abreast of the wheel, clap on tackles 
to them and take them to the wheel, and by this you can steer your 
ship until a temporary rudder can be made. 

A temporary rudder may be made by taking a large spar, cutting it 
flat in the form of a stern-post, boring holes at proper distances, in 
the part which is to be the fore part, then take some thick plank and 
make it as near as possible into the form of a rudder, bore holes in 
the fore part of it, and after part of the preventer stern-post, and 
reeve rope grommets through these holes in the rudder and after part 
of the stern-posts, for the rudder to play on. When everything is 
ready, put it over-board, and when in a line with the ship’s stern-post, 
lash it to the upper part of the ship’s stern-post, and secure it well by 
guys, tackles, &c. 

STOWING CARGO. 

Answers to these questions will be found in the Book, page 33d, 
and the young officer will see the importance of becoming thoroughly 
familiar with them. . , 


MASTER’S EXAMINATION. 


NAVIGATION. 


Ans. to No. 1. Chronometer 34” Fast. 


be wens) | 6 2’ 32” Slow. 
«6 és 3. Latitude in 23° 29’ 45” North. 
6 vesicle *¢ in 65° 30’ 00” North. 


6c dense ‘“ in 30° 27’ 30” South. 
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Ans. to No. 6. Passes the Meridian 3h 12’ 15” = Lat. 42° 03’ 
North. 


s ‘¢ 7. Longitude in 61° 40’ 30” West. 
hy ‘¢ 68. =©Latitude in 57° 33’ 25” North. 
4 ie: 66 sin 20° 56’ 53” South. 
oly gy ote i in 30° 02’ 35” South. 
te ** 11. Longitude in 141° 15’ 15” West. 
a ‘¢ 12. Latitude in 45° 03’ North. 
ts sen T3. oC iineGasla North’ 
cc 14, Longitude in 30° 04’ 30” West. 
ie ‘15. Watch fast of chronometer 2h. 44’ 
Longitude in 45° 48’ 45” East. 
Hy * 16. Current set N. 13° W. Drift 29 miles. 
a oe LE fe ee uN. a) WV wht Tit. | eanies. 
<< C* «18. = Longitude in 71° 04’ West. 
«© 19. Moon’s altitude 15° 49’ 15”. Long. 15° 38’ 15” 
W. Slow 3’ 31”. 
«20. ~=~“First Sights. Latitude 36’ N. Long. 62° 12' 30” W. 


Latitude 37° N., Long. 60° 32 380” W. 
Second Sights. Lat. 86° N. Long. 61° 56’ W. 
| Lat. 37° N., Long. 64° 26’ W. 
a “21. First Sights. Lat. 43° N., Long. 26° 14’ 00” W. 
Lat. 44° N., Long. 24° 24’ W: 
Second Sights. Lat. 43° N., Long. 27° 30'15” W. 


Latitude 44° N., Long. 24° 80 15’ W. 


CHARTS. 


Ans. to No. 22. Take the nearest parallel of Latitude and lay your 
scale on it, and move it to the Latitude you want, which will give you 
the ship’s parallel of Latitude ; then, with one foot of your dividers 
on the nearest meridian, extend the other cn the scale of Longitude 
for the degrees and miles you want; then’ transfer them to the ship’s 
parallel of latitude, which will give you the ship’s place on the chart. 

Ans. to No. 23. Take the bearings of the objects by compass and 
correct them for variation, which will be the true bearings; lay your 
parallel scale over the centre of your nearest compass and on the 
true bearing, and transfer it to the objects; then draw an indefinite 
line from each, and where the two lines cross each other will be the 
ship’s place on the chart. | 

Ans. to No. 24. Place your scale on the nearest parallel of Lati- 
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tude and move it up to the required Latitude ; draw a line which will 
represent the ship’s parallel of Latitude. Some of the soundings on 
this line will be found to agree with the ones taken, which will be the 
ship’s place on the chart. 


Ans. to No. 25. Take the bearings of the object by compass and 
the time per watch ; note the course and distance the ship has run be- 
tween the first and second bearings, and allow the variation on the 
course and compass bearings; lay off the bearings on the chart by 
drawing two indefinite lines from the object; take the distance run 
between the bearings in your dividers; lay your scale over the 
course made good, and move it up on to the two lines until the points 
of the dividers reach to both lines at the edge of the scale; and when 
they do, draw a pencil line ; and where this line crosses the other two 
lines will be the position of the ship at the time each bearing was 
taken, as well as the distance of the object, and also the Latitude 
and Longitude the ship is in at those times. 


Ans. to No. 26. Get your soundings, and take the bearings of the 
light by compass, and correct it for variation; lay your scale on the 
nearest compass and over the true bearing and transfer it to the ob- 
ject, and draw an indefinite line. The soundings obtained will agree 
to some on this line, which will be the place of the ship on the chart. 
To obtain the distance off, place one leg of the dividers on the place 
of the ship and the other on the object; then apply them to the 
scale of miles, which will give the distance off the light. 

Ans. to No. 27. Lay off on the chart the positions of the first al- 
titudes and draw a line between them; then lay off the ‘course and 
distance the ship has run between the two observations, and draw a 
second line parallel to the first lines. These two lines are called lines 
of Equal Altitudes, and are the exact opposites to the sun; then lay 
off the positions of the second altitudes and draw a line between 
them, and where this line intersects the first line of equal altitudes is 
the ship’s position at the time of the first sight; and where it inter- 
sects the second line is the ship’s true position at the time of the last 
_sight. These lines, extending to any land in the vicinity, will give 
the true bearings of that land from the ship; and the intersections of 
these lines will give the Latitude and Longitude of the ship at the 
time of the sights. To find the variation of the compass, as the lines 
of equal altitudes are the exact opposite of the sun, a line drawn at 
right angles to them will be the true bearing of the sun (drawn to 
the northward if the sun has north declination, and to the south- 
ward if he has south declination,) and the difference between the 
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true and the observed bearings will be the variation. If the true 
falls to the right of the observed, the variation will be easterly ; if to 
the left, westerly. 


Ans. to No. 28.—First lay your scale on the place you came 
from to the place you are going to, and then move it up to the centre 
of the nearest compass. This will give you the course. Take the 
distance between the two places in your dividers, and apply it to the 
scale of miles, will give you the distance. 

Ans. to No. 29. This problem is done by means of Table 10 in 
the Epitome. Take the hight you stand above the surface of the 
sea, and enter the table with it, and it will give you a distance in 
miles and parts of miles. ‘Then enter the same table with the hight 
of the light you see, and find another distance. The two being added 
together, will give you the distance off the light in statute miles when 
you first see it on the horizon. Take the bearings of the light and lay 
off the distance, and you can obtain the latitude and longitude of 
the ship. 

Ans. to No. 30. When the places lie nearly East or West of each 
other, extend the feet of the dividers between the places on the scale 
of latitude directly over the parallel of latitude, so that one foot of the 
dividers will be as much above as the other is below it, and the num- 
ber of degrees and minutes between the dividers will be the distance. 
When the places lie nearly North and South, take the distance in the 
dividers, and apply it to the scale of latitude, will give the distance. 
To come to in a given depth, mark the anchorage on the chart, at the 
same time taking the bearings of some object on shore; shape a 
course and run for the anchorage, and when in the given depth of 
water, and the bearings right, come to. 


SEAMANSHIP. 


Ans. to No.1. Everything ready, watch a smooth time; haul up 
the foresail snug, put the helm down, brace up the after yards, and 
set the mizzen staysail (if you have one) ; if not, set the main stay- 
sail and spencer ; meet her with the helm, brace up the head yards, 
and set the storm staysail. If she labors hard, ease the lee braces, 
so that every thing aloft may work easily. 

Ans. to No. 4. If you wish to cast on the starboard tack, heave 
short; run a kedge with a hawser from the starboard bow; mast- 
head the topsails ; cast off the yard-arm gaskets, keeping the bunts 
fast ; brace up the yards with the port-braces ; haul taut on the haw- 
ser, and heave up your anchor and cat it; heave short on the kedge ; 
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sheet home the topsails; run up the jib, and haul the sheet to wind- 
ward; put the helm a starboard. When the jib takes, trip the kedge 
and take it in. As soon as the topsails fill, draw the jib, set the 
spanker, board the fore and main tacks and aft sheets ; meet her with 


the helm. Should she fall off on the wrong side when the kedge is 
a-weigh, let go your anchor. 


BILLS OF LADING. 


Ans. to No. 1. A document whereby the Master acknowledges 
the receipt of goods shipped on board. 


Ans. to No. 2. The act of God, dangers and accidents at sea, 
fire, enemies, &c., &c., over which circumstances the Master has no 
control 

Ans. to No. 8. For foreign going ships three bills of lading of the 
same tenor and date. 

Ans. to No. 4. One is sent to the consignee; another is retained 
by the shippers, and the third is retained by the master, and accom- 
panies the goods as his guide in delivering them. 

Ans. to No. 5. Within twenty-four hours of the goods being ac- 
tually shipped ; the mate’s receipt being produced and the master hay- 
ing satisfied himself as to the quantity shipped, and the. condition in 
which they have been shipped. 

Ans. to No. 6. By writing under my signature ‘‘ sae and 
quality unknown ” or ‘‘ contents unknown.” 

Ans. to No. 7. Apply for judicial authority to enable me to sell 
as much of the cargo as will pay the freight and all the charges. 


CHARTER PARTY. 


Ans. to No. 1. A contract for the letting to freight the whole or 
part of a vessel for one or more voyages. 

Ans. to No. 2. The merchant and owner at home, and the master 
and agent generally when abroad. 

Ans. to No. 8. It is not correct to do so, except at a foreign port, 
or when he is part owner of the ship. 

Ans. to No. 4. The intended voyage, the freight, the lay days and 
demurrage, if any, the penalty for non-performance of agreement, 
and the clauses adapted to the circumstances of the voyage and the 
parties concerned. ' 

Ans. to No. 5. Being stamped and signed by the contracting par- 
ties, before a witness or witnesses. 
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Ans. to No. 6. The penalty for non-performance. 

Ans. to No. 7. The days specified in the charter for loading and 
discharging. 

Ans. to No. 8. A stipulated sum to be paid by the charterer, for 
delaying the ship, after the lay-days specified in the charter have ex- 
pired. 

Ans. to No.9. Day by day, and on Saturday for the Sunday. 


Ans. to No. 10. Whether they are “ running days” or ‘* working 
days,” for in some ports ‘‘ days” mean ‘ working days,” and Sun- 
days and holidays do not count, until the ship is on demurrage, after 
that all days count. 


Ans. to No. 11. I should ascertain if the port or ports to which 
the ship is sent is safe, and the expenses moderate. What are the 
customs of the port if the goods are to be shipped by measurement or 
weight, and what articles are objectional; the quantity of dead 
weight and light weight, which the vessel is to receive on board, 
should be specified, and if the vessel is to be loaded at a port where 
light freight may run more than fifty cubic feet to a ton, I would en- 
deavor to obtain a compensating rate of freight on the particular 
goods. i 

Ans. to No. 12. Lay out my lay days; having previously given 
written notice of being ready to load. 

Ans. to No. 13. Not unless requested to do so. 

Ans. to No. 14. Protest against the merchant for non-fulfillment 
of charter party, and send the protest home to enable the owner to 
recover damages. 

Ans. to No. 15. Iamat liberty to return in ballast, but it is bet- 
ter to seek a freight in another direction, and claim the deficiency of 
freight from the merchant. 

Ans. to No. 16. No. 

Ans. to No. 17. Only for freight in terms of charter party, or bills 
of lading. 

Ans. to No. 18. To report his ship and crew and to deliver the 
manifest and other papers for the clearance of the ship and cargo, ac- 
cording to the law and custom of the place. . 

Ans. to No. 19. Enter in the Log Book the day of arrival at the 
port of loading, and entering at the Custom House ; also enter a copy 
of the notice given to the merchant. 

Ans. to No. 20. From the time of the ship’s arrival at the Keke 
place of discharge wm the port. 
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PROTESTS AND SURVEYS. 


Ans. to No. 1. Protest against the merchant or shipper, so that 
the ship may thereafter lay on demurrage. Similar protests ought 
to be taken at the expiry of the demurrage days. 


Ans. to No. 2. Note a protest. 


Ans. to No. 8. Going to a notary, or if in a foreign port, to the 
consul, stating you anticipated damage to the ship or cargo, or both, 
and he makes a note to that effect. 


Ans. to No. 4, Within twenty-four hours of arrival in port. 
Ans. to No. 5. Call a survey.. 


Ans. to No. 6. Holda survey, in order to ascertain whether the 
hatches have been properly battened. 

Ans. to No. 7. Two shipmasters, or, in their absence, any two 
qualified persons. Merchants acquainted with the nature of the cargo 
should be called as surveyors. 

Ans. to No. 8. A written report, a certificate, as to the particu- 
lars of the damage. 

Ans. to No. 9. Yes; a survey should be previously made upon 
the stowage, and dunnage of the cargu on board. 

Ans. to No. 10. That the shipis properly dunnaged and stowed, 
and that the hatches are well battened. 

Ans. to No. 11. Upon the shipowner. 

Ans. to No. 12. The survey report of a cargo must particularize 
the goods damaged, mentioning the marks, numbers, &c. ; specify 
the nature of the damage, and the cash market price of the goods, 
were they in a sound state; the master of the vessel also ought to be 
called to attend the survey upon them, and certify, in writing, the 
nature and cause of the damage. 

Ans. to No. 13. They must certify the goods to be damaged by 
sea water. 

Ans. to No. 14. Call the surveyors to inspect the vessel, and give 
a.written report or certificate as to the repairs which have been exe- 
cuted. ) 

Ans. to No. 15. Extend the protest. 

Ans. to No. 16. By going to the same notary with your log 
book and other documents relating to the damage, &c., and he draws 
up or extends, in legal form, these particulars. 
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MANIFEST. 


Ans. to No. 1. A document dated and signed by the master, con- 
taining particulars of the cargo on board; such as the marks, num- 
bers and quantity of the different articles, of cargo; the names of the 
shippers and consignees; also the master’s name; the tonnage of the 
ship ; port of loading and discharge ; also, list of stores, crew, passen- 
gers, Xe. 

Ans. to No. 2. From the bills of lading. ° 

Ans. to No. 8. It must be handed over to the Custom House on 
the arrival of the ship at the port of destination. 


BOTTOMRY. 


Ans. to No. 1. -A contract whereby a ship is pledged in security 
for money advanced for the purposes of her voyage. 

Ans. to No. 2. When he cannot procure money on his own credit 
or by drafts on his owners, and has no means of obtaining money,on 
tho credit of the property. 

Ans: to No. 8. The lender loses the whole of his money, including 
interest ; but if the ship reach her port in safety, the ship, as well as 
the person of the borrower, is liable for the money lent, and the in- 
terest thereon. 

Ans. to No. 4. Bonds of bottomry have no settled or precise form; 
but there must be expressed the occasion which induced the necessity of 
borrowing on bottomry, the sum so borrowed, the premium or marine 
interest to be paid, the ship and voyage, the risk to be run by the 
lender, and the security of the ship itself for payment. 

Ans. to No. 5. Seamen’s wages. 

Ans. to No. 6. The money to be borrowed is advertised for, and 
that offered at the lowest rate of interest is accepted. 

Ans. to No. 7. The latest in date is entitled to be first satisfied. 

Ans. to No. 8. I have the power, when all other means of raising 
money have been resorted to, either to sell a part of the cargo, or to 
pledge or hypothecate the ship, cargo and freight in security of the 
sum lent. 

Ans. to No. 9. Money lent on the security of the cargo. 

Ans. to No. 10. Pledging the ship by the owners. 

Ans. to No. 11. The first. 

Ans. to No. 12. The former is entered into by the owner, and the 
money raised may be spent in any way he pleases. The latter is en- 
tered into by the master, and the money raised must be spent only upon 
repatrs of the ship necessary to enable her to complete the voyage. 
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FIRST CLASS MASTER, EXTRA. 


NAVIGATION. 

Norse. Officers can make themselves perfectly competent for an 
examination on the Law of Storms, by the study of Reid’s Book on 
the Laws of Storms, which should be in the possession of every ship- 
master and officer in the Merchant or Naval Marine Service. Some 
of the questions asked in the examination are answered in the re- 
marks on the Laws of Storms, page 18. 

Ans. to No. 4. Eight points reckoned with the course of the sun. 

Ans. to No. 5. The centre bears SE., for in a Northern Hemi- 
sphere with an Easterly wind, the center will bear South, eight points 
from the direction of the wind at the ship, reckoned with the appar- 
ent course of the sun; and heave to on the starboard tack. 

Ans. to No. 6. The centre will bear Hast eight points from the 
direction of the wind at ship. 

Ans. to No. 7. We would have the wind NW., W. and S. W., as 
the hauling of the wind in a port semi-circle of a revolving storm in 
the Northern Hemisphere, will always be against the sun. 

Ans. to No. 8. Against the sun. 

Ans. to No. 9. The wind always hauls with the sun. 

Ans, to No. 10. Towards the centre. 

Ans. to No. 11. The Barometer will fall. 

Ans. to No. 12. The Barometer will rise. 

Ans. to No. 13. Towards the centre; but if she was headed 
SSW. and hove-to on the starboard tack, until she gets the wind to 
hauling West of South, she may pursue a course parallel to her orig- 
inal one, behind the centre of the storm. 


STEAM EXAMINATION. 
Borers. 


Ans. to No. 1. By an instrument called the Salinometer. 


Ans. to No. 2. By blowing off the deck pump sea cock, if there 
be one, or by taking the valves out of feed-pump. 


Ans. to No. 3. Reduce the pressure on the safety valve. 

Ans. to No. 4. By frequently blowing off. 

Ans. to No. 5. Yes, to fill boilers when steam is not up, or in 
case of accident to feed pump. 
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Ans. to No. 6. To show hight of water in boiler,—the former at 
_ a glance, the latter by opening them. - 

Ans. to No.7. That the steam was dangerously high. 

Ans. to No. 8. Open the furnace fire doors, and shut the dampers, 
and use the safety-valves. 

Ans. to No. 9. By allowing the water to rise from a little above 
the middle of the glass to near the top; every watch. 

Ans. to No. 10. By feed-pump ; worked by engine, if in motion; 
otherwise, by hand-pump. 

Ans. to No. 11. Fill the boilers. 

Ans. to No. 12. Keep the proper quantity of water in the boiler. 

Ans. to No. 13. When the water leaves the boiler with the steam. 

Ans. to No. 14. Reduce the pressure, and keep the water low. 

Ans. to No. 15. The tubes or flues would be burnt. 


Ans. to No. 16. About ten inches. 

Ans. to No. 17. About eight inches. 

Ans. to No. 18. Plug up both ends firmly with some metallic sub- ; 
stance. 

Ans. to No. 19. By steam gauge. 

Ans. to No. 20. The water will pass out with the steam into the 
cylinder, and perhaps knock the bottom out. 

Ans. to No. 21. By testing it with the salinometer. 

Ans. to No. 22. The thermometer shows heat either of steam or 
water. The hydrometer shows the density or saltness of water. 

Ans. to No. 23. Keep the engines at full speed; blow off, and 
feed; keep the blow-through valves and guage-cocks both full open ; 
shut the dampers; draw the fires, and play the water hose on the 
engines. 

BortER VALVES AND COCKS. 

Ans. to No. 1. To control the pressure of steam, and to allow the 
steam to pass off after it reaches the required pressure. 

Ans. to No. 2. To prevent the formation of vacuum, by allowing 
the air to pass into the boilers, and save them from collapsing, from 
external atmospheric pressure. 

Ans. to No. 3. For communication between the boiler and engine, 
so that they can be shut off from each other, if necessary. 

Ans. to No. 4. To regulate flow of water into boiler, and are fit- 
ted to the feed-pipes, to prevent the water from returning from the 


boilers. 
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Ans. to No. 5.. Are conical valves fitted in the ship’s side, at the 
end of blow-off pipe, to enable the cocks to be taken out if required, 
and can be closed if necessary. 

Ans. to No. 6. For blowing supersalted water out of boiler into 
the sea. They are fitted at the bottom of the boilers. 

Ans. to No. 7. For showing the hight of water in boiler, in case 
of accident to the glasses or cocks. 

Ans. to No. 8. It shows the pressure of steam. It is a bent pipe 
containing mercury, which rises one inch to every increased pound of 
pressure. 

Ans. to No. 9. For filling them when the engines are stopped, or 
before lighting fires. 

ENGINE VALVES AND Cocks. 

Ans. to No. 1. Are fitted in steam pipe, for shutting off and regu- 
lating steam to the cylinder. 

Ans. to No. 2. To admit steam to give the necessary motion to 
piston by shutting off and admitting steam to the cylinder and con- 
denser. 

Ans. to No. 8. They are placed between the throttle and slide 
valves, for cutting off steam at any required part of the stroke, leay- 
ing the rest to be worked by expansion in the cylinder. 

Ans. to No. 4. For allowing the ‘escape of water or too strong 
steam that may be in the cylinder. 

Ans. to No. 5. For forming a vacuum in the cylinder on both 
sides of the piston, and in the condenser before starting. 

Ans. to No. 6. Is at the bottom of air pump to prevent return of 
water into the condenser, on the down stroke of the air pump bucket. 

Ans. to No. 7. Prevents return of water from hot well. It is at 
the top of the air pump. 

Ans. to No. 8. To allow the ‘bucket to pass through the water in 
the air pump after it has drawn it from the condenser, and before . 
forcing it Into the hot well. It opens in descending and closes in 
ascending. . 

Ans. to No. 9. For regulating the flow or injection of water for 
condensing steam. The valve is fitted on the condenser, the cock on 
the ship’s side. 

Ans. to No. 10. For pumping water out of bilge. The valves 
are fitted to the bilge pumps, and the cocks to the different bulkheads 
to be pumped from. 
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Ans. to No. 11. To discharge pipes, for preventing any sea water 
entering the discharge pipe. 

Ans. to No. 12. For escape of water from slide jacket of the 
cylinder before starting. 

Ans. to No. 13. Allows a small quantity of air to enter the con- 
denser and air pump, to prevent concussion of valves. 


ENGINES. 


Ans. to No. 1. To contain the steam while acting on or giving 
motion to the pistons. 

Ans. to No. 2. To form a vacuum in the condenser, and draw the 
exhausted steam from the cylinder. 

Ans. to No. 3. For condensing steam after leaving the cylinder. 

Ans. to No. 4. For conveying steam from the cylinder to the con- 
denser. 

Ans. to No. 5. To receive water from the air pump for feeding 
boiler. 

Ans. to No. 6. The piston is made to move steam-tight upwards 
and downwards in the cylinder, giving motion to the machinery, and 
is acted upon by the steam according as admitted by slide valve. It 
is fitted with packing, generally metallic, and is kept close to the in- 
terior surface of the cylinders by springs. A junk ring is used to 

keep the packing in its place. 

Ans. to No. 7. The stuffing box contains packing to keep the pis- 
ton air tight, and the glands keep the packing in its place. 

Ans. to No. 8. For a guide for the piston rod, keeping them par- 
allel to the inside of the cylinder. 

Ans. to No. 9. To open and shut the slide valves at the proper 

time, and is fitted with an eccentric wheel, loose on the shaft, with a 
stop at a certain point for going ahead or reversing. The rod is fit- 
ted with apparatus for throwing it out of gear. 

Ans. to No. 10. For moving the slide valves by hand when neces- 
sary to start or reverse the engines before the eccentric is set into 
gear. 

Ans. to No.11. To indicate the heat of the steam. 

Ans. to No. 12. To show the pressure of steam in the boiler. 

Ans. to No. 18. Put the necessary quantity of water in the boil- 
ers, and light the fires. 

Ans. to No. 14. Open the throttle valve and place the slide valve 
in the proper position. 

Ans. to No. 15. To admit the steam into the cylinder on both 


sides of the piston, and to clear out the water. 
22 
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Ans. to No. 16. Place the slide valve in the required position, and 
open the throttle valve and injection cock. 

Ans. to No. 17. Yes, to force out the condensed steam. 

Ans. to No. 18. Open the injection cock until the waste water 
pipe ‘is cool to the touch. ‘The temperature of the condenser should 
be from 100° to 120°. 

Ans. to No. 19. To condense the steam that has left the cylinders. 

Ans. to No. 20.. By the air pump. 

Ans. to No. 21. By irregular working of air pump, causing a bad 
vacuum in condenser. 

Ans. to No. 22. When the condenser is hot. 

Ans. to No. 28. The condenser would fill with water, and it would 
be very difficult to start the engine when required. 

Ans. to No. 24. Turn on the bilge injection, or drill a hole in con- 
denser and apply water through the hole. 

Ans. to No. 25. Yes, in case of the ship springing a leak. 

Ans. to No. 26. It might break the cylinder, piston or cover. 

Ans. to No. 27. Partially close the throttle valve each time the 
vessel rolls heavily. 

Ans. to No. 28. Disconnect damaged one and go on with the other. 

Ans. to No. 29. Yes, in some instances by hand. 

Ans. to No. 80. “Slack the nuts, ease the engines, pour melted tal- 
low and sulphur on it. Nearly cold water may be carefully poured 
on the heated part. 

Ans. to No. 81. By partially closing the throttle valves and injec- 
tion cocks. 

Ans. to No. 32. By throwing the eccentric out of gear, and shut- 
ting the throttle valves. 

Ans. to No. 83. In high-pressure engines there is no condenser or 
air-pump ; the steam is discharged from the cylinder. In low-press- 
ure engines it passes into the condenser. 

Ans. to No. 34. By opening the grease cock on the cylinder while 
the piston is ascending, closing it on the down stroke of the piston. 

Ans. to No. 35. Closing the throttle valve at any part of the 
stroke, leaving the rest to be done by expansion in the cylinder. 

Ans. to No. 36. By taking the bolts out of the connecting rod cap. 

Ans. to No. 87. Disconnecting the eccentric from the slide valve. 

Ans. to No. 38. In case of one engine breaking down, the feed 
may be supplied by the other. 

Ans. to No. 39. Yes, for escape of water, and for passing water 
on deck if necessary. 
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TABLE A. 


These tables contain extracts from the Nautical Almanac for the 
years 1861, 1866, 1867 and 1869, for problems used in this work, 
to accommodate those who have not a copy of these dates to refer to. 


ie SUN’S DECLINATION, &c. 
861. 


oye eae eee Rieti RE A SE lll RSE. at CE a 
DAY OF | SEMI-DIAM. | DECLINATION. nee for Th\EQu’ N OF TIME. |Dit. th. 
MONTH, |————--——-— —. 


— ——__—_—.—_ 


——| Min. Sec. Deg Min Sec See Min Sec See 
Jan’y 29 et 1G! 5 S 17 50 56 40 .6 abel, 1s Oras, Oy 4 
i ae S20 eed ber 12 30 
e190 Sn sg 27 30 .8 
wi 6 na Le Se gee oe be 18 4 + 6 14 8 de 
saul wnk ivr peat Wy Sanit Doe Lo SW iets: +12 41 5 0 5 
Feb’y 14 16 14 So 121.54) 41 17) Roper 
lia ha Wand ba tage’ pete 15 20 Br Bee +14 20 8 Hang 
Eat (2 IGMP AS S> #8: 568 30 55 8 + 13 16 4 
Mar’h 20 16 05 .3 Si mathatlice erg 59" 2 re ay fvaars © ae fi 
June 1 1548. .8 Ning cp. 40 202 rae BO 4 
aeohk: Lp Ih 47 NY vee ou) yt G1 + 0 8 nS) 
ae ku ia AO aS feN ere 200 OO 2 + 0 59 5 
July 2 152/46" 42 Noo AT OU EV + 3 40 3 3D 
Aug’t 13 Ne LS 3 45 8 
Sept’r 10 15. 56 Ne 44 bt 25 57 — 3 10 3 8 
Oct’r 18 16. 065 a S pg ee ee 5D — 14 48 a) 
BP 4°20 16 O07 Pe L2G es Dutiel onto ro 4 
Novr 1 16 10 Solr iaurol 140 48 — 16 18 es, 
« 238 16 13 Sis eae 18 40 — 15 31 .2 4 
oder bi 16/513 ieS oe. 20 38 —15 12 A 
Dec’r 3 a0) 10,3 eee One oe 21 — 9 53.7 Thd 
1866 ; 
June 24 Lee LO UN. 2ae Bh 86 3 Seb aan 5 
Mar’h 9 16 08 4°27 42 59 +10 44 6 
1867 
Aug’t 26 Te Oa nom, je LO) 380). 12 52 2 |+ 1 44 6 
1869 
Jan’y 1 Ti 1S eit So 22958. BT 13 + 3 58 ioe 
Dec’r 21 16°"'18i.1 Shak eet ah eG Oo. | — 1 3343 5 
TABLE B. 
MOON. 
1861. 
DAY OF SEMI-DIAMETER. HORIZO’L PARALLAX.] Differ. | MERIDIAN 
THE Noon. Midnight.’ Noon. Midnight.| in 1 h. | PAssAGE. 
MONTH. 9 |—————__———_ ERICINE RE SION jae 
<a Min. See. Min. Sec..Min. See. Min. Sec./Seconds./Hrs. Min. S. 
January 14, 15 1 14 57 54 58 54 45 eget Di 450 
Febru’y 19} 15 19 15 25 56 5 56 29 Dr y ae): S09 
March 15) 14 46 14 48 54° 5 54. 11 0 6 248 90 
June 16) 16 10 16 14 59 15 59 27 1 6. 36°°-0 
July © 2| 14- 49 14 51 54 16 Saeres 0 5 20 Goa 
Septem’r 10! 16 11 1626 59 17 59 00 fas 4 59 0 
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TABLE C. 
MOON’S RIGHT ASCENSION AND DECLINATION. 
1861. ; 
Day of Right Ascen- | Diff’rence for Difference 
the Hour. sion. one minute. Declination. for 1 min. 
Month. _- re 
—_—- Hrs. Min. See.| Seconds. Deg. Min. Sec. | Seconds. 
Januwry 14; 5 22. 25 20 + 18 S 5 59 651 — 13 1 
Feb’y 19) 11 5 31 50 + 2 8B N 2 46 50 — 1 
March 15) 14 2 48 8 + 2.1 N 20 38 62 + 8 
June 16} 20 12 45 [82 + 2 3 SO ues tke + 13 9 
July 4 bales | 2 12 30 + 2 «+ N 18 28 30 + 9 
Septr. 10] 5 16 18 24 + 2 5 Sire LT) ot + 38 5 
TABLE D. 
LUNAR DISTANCES AND PROPORTIONAL LOGARITHMS. 
1861. : 
Day of HOURS O. 3 HOURS. 6 HOURS. 
the SUN. | ——-———-———- ae se 
Month. Distances. Distances. Distances. 
De. Mi. Se. | P.L. | De. Mi. Se. | P.L. | De. Mi. Se. | Phy. 


July 2 | Sun E. [63 57 41 {| 3416|62 35 43/3411/61 138 39 | 3407 
Sept 10 | Sun W. | 76 18 47 | 2620|77 57 15] 2681|79 35 28 | 2643 


DNED HEX: 


Notice of Examination of Master and Mates.............ccccccesvceeecs 5 
Qualifications Required of a Second Mate for Foreign Certificate......... 6 
“ a “ First Mate - Pomme wey se As 7 

Ne; : « Master A re he ii 

2 Se ee eo hxtra, Master 7" SE Ta aaa» 8 

Ss = “ Mate for Coasting ‘“ eS We aro 8 

zs “ Master “ eka ren Hr 9 
imenerat tole for Examination atrd Fees... 5s... 5.5. cecce ss sec cece asesnene 9 
PR PELINCALC OPI HALLS vo! no. see cso. vs SnD Ee en's divle ons se eek ales 8 
Penalty for fraudulently obtaining a Certificate.................00.eceee 10 
SEITE URCTIEAT SCL OL ces og erg ce Runes cee ses 8 ea OTe dis Vee Eee wee ejoes 10 
RR TCAL Gs hk 7 cutis sire rie 6 oe «o oecera wee he be ties © be 6 <,0e 5 10 
PERSON LOE XAT INALION: OL OLNCETS wie: so se. ec ons See ashe ees ote a/s Velma c es 11 
eRe TULICH AY PASSCLIS OLS cites: clueless. <5 os 8.5 clei oo ad trae tel mi eietpiks times ens ila 
Masters “Duties to:Ofitersss2.its Sia) sl. Bb tl les SRE eS AC 11 
SR ME ROR EC CTE Woe wig nS ret Nes ave aes +s brea RC MIE Se Sate oe eee Fess cael 12 
SE Ser LOTIONS PS as lalate ee dae Cae tee oink esi 4 <5 8 Yalow ald veins oo ene 12 
MIL ICB ECLA UM SSLCTES fac’. ceervicr ec CUNT Ga) feces eco as Deeds cewas ees 12 
SEAS NE erie heck at Marae 's sis. a aos, ciniaicis et Ole» sara Asin duet oo. a\e.0 # sibie's a ela cise 14 
RE Om ATIC ee ONALUICS ora 5 «io sturvi nie Sie-s fe ear sigin in wisin.o 0 wiateveie «ie esi s/s Dalal 15 
Ment B Gt BSCR ORAL AW 2... 5%. daca batep > ai ba} alga Risto cine o din'id yap ives adele 17 
TERI ca ie sate ok, Ne edi em Soc eters Hla Magicians die Sicrateain'e 0 0 siees 18 
eRe COLIN SSN teats ayopcunininie + ip ala + «meee esse bid Melee cinta gt seit he baal 27 
MM ree SLOTIALS 8 6a rela Patol else Glee wc Dats cia’ a canes See ods. 2 Me nites Sos) 0 » 30 
eC OR ERIN oo Ea cite perc > Aus op yin's vs sccesaibic aay elaigsiy Pe ge Riaele 31 
DIU ALIS VIXCO Call Owe cucce 0 cee sss sundaccis oo sb oie tp acorns «8 33 
EI a CLIC gas i od oa Te dg gta ceed ale a. gid oe aera Maimedoicoele alt Ae 37 
SEER CEMAIT A ESAT OLNGUCE oe coe ure es clcns ms < ondce e to0i spnhaiel dipi'evo is, She's «ys 38 to 41 
IRD CEP EY, Sch are aes ee eS oan Belay as gent <okewcy.ae ented aA 42 
Reereranenns GUeSsONS TY NAVISALON. cos ccd eee cee ones co alace cvs senes 45 
Miscellaneous-Questions in Seamanship... .. conc cgce sede cswgevccence? 49 
MINE PETERB ED 21M (5: IMCL A PISLANICER © ci <icts, aoe od uy dytea eitls oes oan as ectelnre akes's 50 
RM nOl Dex tall, And Quadrant. 2c dale css vies v cine nde w weeds <sereman @ 57 
PES OO yO UTC LG LATO craiie, as os op.<jeie evsic.8 bhia'e diet ceo Ake b ace ses wos. 49 
Examination and Questions HODENOCONG. MIALG Ey aster ortiks ocanx We oe sheers ais 58 

“ Pe Minter ot op Morel ED 97 ce 

sf ae Extra Master, el Sedna e ste cid hareen eh ot eae 79 

“ “6 ‘ 

: Biase y Coming oo eee 
EPCRA OTEMIN AVIV ALION witicst e coo ccd eke cies viclele gu es e'elneid’s sie .s From 93 to 129 
ATUL URS EE SE SS aR 2 2 re SP a ea 81 
eemnnnMO Os AStrOnomucal Lermiguirss: . 5. o0 ve s5 Bene clce since teeecececs 87 
Pere LATS USCC NAVIGATION. 6s... rss ob = siard clove eciedw ceca aesicen ode 90 
Jones’ Simplified Method of working Double Altitudes sett evita een Hale o's sent ae 54 
MeN CitterAnG CRALICE. PALLY. aces sice.s < sole er < vols « eal Ha Sihe sie 0 0 one's 76 
PIRI LEVON She ere a ns OS ee aide «seid os of he Rete ors oben oot 77 
SIRTINPP TRA TSOLLOTIEY Sarto Spe 'clelnc a Os Sic s Ge nO Cin ein os eR Ete deen 79 
Prete onipmastera incase, Of ACCICENb. so. 34 = 2% wate t ewe sae issv cess 130 
emma OL BM OLOII TOY OV NOU oa ore, ccs) ss aa bis'G sn ola pina dye 'e'o «vv bbl baie dove al are 137 
Be eC CHCCISN Oe COVROO TS ics ioe ace eile bars vse tle Hebd bees nat 149 


‘Tanietor estimating the Speed* of Vessels. .... 2... ccc cece seseccccesdesds 144 


To Officers and Commanders in the Merchant Marine Service. 


Your attention is respectfully called to the business cards con- 
tained in this book. We can assure you that the advertisers 
stand at the head of their several specialities in trade, and are 
highly honorable men in all their dealings. 

Their goods are of the very best, and can be obtained at fair 


prices. We know whereof we speak, and would say to our 


friends, 


CoV ee Ee er ee 


POLLARD & LEIGHTON, 


MANUFACTURERS AND IMPORTERS OF 


MILITARY GOODS, 


Chapeaux, Caps, Hats, Swords, Belts, 
Sashes, Epauletts, Knots, Shoulder 
Straps, Buttons, Gloves, 


Gold and Silver Laces, 


Cords, Braids, Tassels, Fringes, 


EWBROIDERIES 


of all kinds constantly on hand, and made to order. 


Navy, Revenue, Marine and Army 
OFFICERS 


Will find our stock the most complete of any in the country, and you are 
invited to call and examine. 


Silk and Bunting, Flags, Banners, & Standards, 
Masonic, Odd Fellows aad other Societies 
REGALIA AND BOOKS. 


104 Tremont Street, Boston. 


NAUTICAL , INSTRUMENTS. 
CHARTS 


AND 


FOR SALE AT 


F.W. Lincoln, Jr. & Co.'s. 
NAVE EFT ON STORE, 


(Sign of Mercury and the Quadrant,) 


No. 126 Commercial Street, 
Corner of Richmond Street, BOSTON. 


A large assortment of every article required by the Ship-owner, Master, 
Mate, and others engaged in Navigation. 


Ritchie’s Patent Liquid Compasses, 


Ship Compasses, Binnacles, 
Sextants, Quadrants, 
Barometers, Thermometers, 
Marine Opera Glasses, Day & Night Telescopes, 
Clocks, Log Glasses, 


Drawing and Surveying Instruments, &c. 


CHARTS of all parts of the Globe, of the latest surveys and by the most 
approved English and American publishers. 


NAUTICAL -ALMANACS, East India Directory, Blunt’s Coast Pilot; 
Bowditch’s and Thom’s NAVIGATORS, Shipmasters’ assistants and Guides, 
Sumner’s Method LUNAR TABLES, Seaman’s Journals, LOG and CARGO 
BOOKS, Sheet and Kedge ANCHORS, Commercial Blanks, STATIONERY, 
&c. Also, THOMPSON’S HAND BOOK FOR THE MARINE BOARD 
EXAMINATION. 


(a Personal attention paid to the ae ao and Repairing of Nautical 
Instruments. 


(a= Theodolites, Transits, Surveyors’ Compasses, &c., on hand and 
manufactured to order. 


FREDERIC W. LINCOLN, Jr. 
CHARLES C. HUTCHINSON. 


A-TNA SEWING MACHINE, 


In the following important particulars, 


HAS NO EQUAL: 


STRENGTH, i — HAD THOROUGHNESS 
DURABI s a 
LITY, CONSTRUCTION, 
SIMPLICITY, EXCELENCE 
OF 
BEAUTY: WORKMANSIUP, 
PERFECTION 
BASE : 
F 
fe STICH 
= AND 


MANAGEMENT. NPEED. 


The TNA combines the merits of all First-class Machines yet invented 
substituting for their defects, 


New and Valuable Improvements 


Not found in any other. It makes the popular 
BLOCK oT “OHUTTLE STITCH” 


And is so constructed that all parts liable to wear out can be EASILY 
ADJUSTED, thus saving the necessity and expense of repairs; is noiseless, and 


Adapted to every Species of Sewing 
NEEDED IN THE FAMILY OR WORKSHOP. 


We make Four Distinct Sizz&s, suitable for FAMILY or MANUFAC- 
TURERS’ USE. Our NEw IMPROVED FAMILY MACHINE is a 


Model of Beauty and Excellence. 


Machines securely packed, free of expense, and shipped to any part of 
the country, on receipt of cash orders. 


General Agency for the Eastern States, 
No, 24 TEMPLE PLAGE, BOSTON, 
H. S. WILLIAMS, Agent. 


Samuel Thaxter & Son, 


IMPORTERS AND DEALERS IN 


Nautical aud Surveying Instraments, 


CHARTS AND NAUTICAL BOOKS, 


PUBLISHERS OF 


ELDRIDGE’S CHARTS, 


SEXTANTS, SPIRIT COMPASSES, 


QUADRANTS, THERMOMETERS, 


SPY GLASSES, SURVEYING AND 


BAROMETERS, Gauging Instruments, 


Marine and Opera Glasses, 
Bowditch’s and Thom’s Navigators, 
Blines Coast Pilot, 
) Shipmaster’s Assistant, 


Thompson’s Hand Book for the Marine Board Examination, 


Charts of all parts of the world, &c. 


Personal attention paid to the repairing of Instru- 


ments in the above branches. 
No. 125 STATE STREET, 


BOSTON. 


132 WASHINGTON STREET, BOSTON. 
Hats, Caps, Canes, Gloves, Umbrellas, Hammocks, &c., &c. 


At the very lowest Cash Prices. 


Masters, Officers and others desiring Goods for a foreign market, a little 
out of Style for Home Trade, can be furnished at prices regardless of cost. 


CALL AND SEE. 


Ww. C. REEVES, 


Takes pleasure in saying to Gentlemen, that he keeps a first class Stock of 


Furnishing Goods! 


Indispensable to a complete wardrobe. 


Fine White Shirts & Collars “ @\Fancy Shirts, 
Flannel Travelling Shirts, ‘6 Night “ 
Silk Under Shirts, And Drawers, 
Leather Drawers, Woolen Drawers, 
Linen and Cotton Drawers, ™Dressing Gowns, Hosiery, 
. Gloves, Scarfs, Ties, Handkerchiefs, 


Suspenders, Paper Collars, 
And Cuffs, Leather Collar Boxes 
Hair Brushes, Combs, Clothes Brushes, 
Perfumery, Toilet Articles, &c. 


431 WASHINGTON ST., COR. OF BOYLSTON. 


Geo. B. Sargent & Co. 


MANUFACTURERS OF AND DEALERS IN 


Sargent’s Patent Envelope Press, 


Stamp, Seal, Embossing and Copying 
Presses, Stencils, Steel Stamps and 
Brands. Also, day and date Stamps &c. 


Old South Chapel, 7 Spring Lane, 
Room No. 8. BOSTON. 


ce 
— =——=% N, B, Presses repaired and Dies altered at 


Sargent’s Patent Premium Envelope Press. short notice, 


Furniture, Carpetings, Clocks, 


Chairs, Mattresses, 
—AND-—— 


FURNISHING GOODS OF EVERY VARIETY, 


FOR STORES, HOUSES AND SHIPS, 
SOLD BY 


WwW. P. B. BROOKS & CO., 
7 & 9 Marshall, and 114 & 120 Blackstone Street, 


FRED. G. WALBRIDGE, Boston. Dara Ate ATu pode 
@. L. ATWOOD & CO.,, 
DEALERS IN 


Flour, Sugar, Tea, Coffee and Spices, 


Vessels supplied with First Class Stores 
AT SHORT NOTICE. 


Masters and Owners are invited to give us a call.at 


No. 118 Blackstone Street, Boston.’ 


. Perfect satisfaction guaranteed in putting up Family or Sea Stores, 


E. L. ATWOOD. T. D. ATWOOD. 


ASA WELLINGTON, 
COUNSELLOR AT LAW, 


81 WASHINCTON STREET, 
BOSTON. 


ad 


Particular attention given to Commercial and 


Maritime Law. 


CHICKERING & SONS’ 
PIANO | FORTES 


: IP A 
MOOT WR 


Universelle 
1867. 


Exposition 


Paris, 


(Cod Ue? Keke. 


OF THE 


Legion of Honor, 


ee 


They have been awarded during the past forty-four years, SEXTY-TWO 
MEDALS and FIRST PREMIUMS. Sixty at exhibitions throughout the 
United States. PRIZE MEDAL AT THE WORLD’S FAIR, LONDON, 


Bee WAREROONS (™sauere™ 


NEW YORK 
Merchant Tailoring Co. 
OFFICE, 14 TEMPLE PLACE, BOSTON, 

GILLARD & €0., Agents. 


Naval and Military Uniforms a_ specialty. 


Garments of all descriptions made up on 
Reasonable Terms. 


C. A. & H. D. Wellington, 


IMPORTERS OF . 


China, Crockery, Glass Ware, 
AND FANCY GOODS, | 


Particular attention paid to furnishing Ships’? and Steam- 


ers’ Cabins at short.notice, on Reasonable Terms, 


Wo. 149 Tremont Street, Boston, 


BOSTON KINDLING WOOD CO. 


We sell our own Wood, and are NOT Brokers or Commission Dealers. We 
are the largest buyers of Wood in Boston. 


Vessels Furnished with Wood in any Quantity, 


And Wood sawed to order at short notice. Orders may be sent by mail, 
which we receive five times per day, andanswer promptly. Every description of 


COAL, BOTH RED AND WHITE ASH, 


In any quantities, for steam or other purposes, at the Lowest Prices. 
OFFICE OF THE CO. 


No. 4 Water Street, Boston, 


The California Wine Co. 
No. 4 Water Street, Boston. 


T. 8S. MITCHELL, Agent. 


Superior California Wines, direct from the Vine- 
yards, for sale to the Trade and Families at the 
lowest rates. 


Officers of the Nayy and Merchant Marine, sup- 
plied at the shortest notice and on the most reason- 
able terms. 


JAMES W. HANNUM, 


SHIP BROKER, 


No. 8 Commercial Street, 


J. W. HANNUM, BOSTON, G. FRASER NEWBURY. 


Safad sly UNS Me 
MERCHANT TAILOR, 


Army and Navy Uniforms made to order. 


Garments of all descriptions made up of Foreign and Domestic Fabrics at short 
notice, and on reasonable terms. 


Chambers, 152 Washington Street, 
BOSTON. 


JOHN BLISS & CO. 


No. 66 SOUTH STREET, NEW YORK. 


MANUFACTURERS OF 


CHRONOMETERS 


AND DEALERS IN 


Charts & Nautical Instruments, 


And every article appertaining to the navigation of vessels, 


At Lowest Cash Prices. 


First Class Chrenometers to hire and no others 


We keep constantly on hand a full assortment of Charts of the latest 


surveys, both American and English, also 


Sextants, Marine Night Glasses, Dividers, — 

Octants, Aneroid Barometers, Parallel Rules, 

Quadrants, Mercurial ‘ Gunter’s Scales, 

Spy Glasses, Compasses, Nautical Publications 

‘Mast Head Glasses, Log Books, of all kinds, &c., &c 
ALSO, 


THOMPSON’S HAND BOOK FOR MARINE BOARD EXAMINATION. 
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